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My LornDy 


ned,w:ſe,and great Man,of 
. our Nation, that Books of 
Uſe ought 'to have no 
| Pe Patron, but Truth and 
| R cilia » And whether or n0 I have obſer- 
ved this Rule, in devoting this Book to 
your Lordfſhip's Patronage, ll not be 
much dif] oy by Any,who bave the Hap- 
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The «pill Dedicatory, 
pineſſe and Honour to Know you Tell. For, 


whoever underſtands your general inſight + 


into all Kinds of Learning, your exabt 
Judgment tn diſtinguiſhing Trutbs from 
F alſboods however ſubtily concealed and 
plauft bly delivered, -and, your ſtri&& Reaſo- 
nings in-all Arguments offered to your Con- 
:deration;doth need no other proofs to con- 
vince him, that, if Tou arenot Truth and 
Reaſon it (clfe Animated, yet ( at leaſt ) 
you bave them in you, in ſo eminent a de- 
 gree,that it can be no Flattery to ſay, Tou 
are therein a Grand Exemplar to Others : 
nor will the moſt Scrupulons refuſe to em- 
brace, as Authentique and Current, what- 
ever Poſition bath once recetved the ſtamp 
your Aſsent and Approhation, So. 
Fer a F elicit y it is,to render Nobility 
more illuſtrious with Learning ; to bave 
long cultivated a fertil Mind, with ſele& 
Precepts, and uſefull Obſervations of 
Men and Manners ; and alwayes to make 
mature Deliberation the Harbinger to 
Belief, as well as to Attion, | 
Beſt _ the Argument of this Deſ- 


y Courſe 


The Epiſtle Dedicatory. | 
courſe, which now bumbly feeks your LP 
Conntenance , is much more proper and 
fit for Tour Cogmizance , than vulgar 
Eyes perbaps may judge, when they 
ferſt glance upon the Title ofit, For(to 
omit, that it leads tothe moſt excellent of 
all Human Knowledges ; the Knowledge 
of Ones ſelf, which is the ground -work of 
Civil Prudence ) zt explameth the moſt 
probable Occonomy of Nature 7» per- 
fe Animals; ard eſpecially the moſt per- 
fet and noble of them, Man : Apiece of 
Science, certainly, ſo far from being Unne- 
cefſary to a Statei-man, that I dere affirme, 
None camever attain to any: compe- 
rent . proficiency in the Myſteries of 
State-principles, or the Art of Govern. 
ing Men, whois not in ſome meaſure 
converſant in the Myſteries of Human 
Nature, as well thoſe which concern the 
Conſtitution ad Fabrique of the Body, 
as thoſe which belong to the Inclinations 
and Paſlions of the Mind. ' 4nd, the 
Reaſon hereof is obvious and plain ; ſince 
the Maximes of ſound Policy ought tobe 


deri- 
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derived frem the Lawes of Nature, at 
leaſt by way of Analogic and Imitation : 
Os» the beſt way to underſtand, how to pre« 
ſerve Men in Societies,zs to obſerve, How 
Nature at firſt produceth, and afterward 
conſerveth tbem #n their fingle Perſons, or 
individual Beings. Certamly, My Lord, 
the bigbeſt pitch, to which Haman Wil- 
dome can aſpire, is,to imitatg the works of 
God in bis Creatures: and FA moſt perfect 
Model' or Form of Government, is that, 
which comes neereſt to the Idea of the 
Divine Conſtitutions, eitber 2 the larger 
Volume of the Univerle, oy in the exa&h A- 
bridgment of it, the Body of Man. This 
ade Pythagoras call Man, the Meafure 
of all things. This makes the greateſt 
Politicians ſo frequently conſult the ora- 
culous Aphorifms of our perpetual Difta- 
tor, Hippocrates;and transferre His Rules 
of curing Dilcales of the Body, to the com- 
poſing Ditorders, and refifying Diſtem« 
pers im the State, Tha Menenius A- 
grippa found abappy truth ; when Hein 
s moment,appeaſed the ſeditions and mus- 
_ finous 


we ade 
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. Hnous Commons of Rome, only by a ſpeech, 

wherein He compared the ſeveral Mem- 
bers requrfete tn 4 well-ordered Common- 
wealtb,to thoſe in the Body of Man © \ "and 
ſoewed the Offices of Thoſe to be as ne- 
ceſſary as the Functions of Theſe, And, 

this 2bat incomparable Sopby, the Lord 
St. Alban, ſeems to have ffefled upon, 
when He FLY? It was without preſident, 
that any Government had been diſ- 

aſtrous in the hands of Learned Go- 
vernouts ; ard doubted not to call thoſe, 

| Empirique Stateſ-men, . who are ignorant 
in Natural Philoſophy. I could, My 
Lord, exſpatiate in this noble and ample 
Theme, and permit my Pen to run into 4 
Parallel betwixt the ſeveral Parts in a 
Body Politique , and thoſe in the Body 
Neural. and demonſtrate the neer Aﬀi- 
nity and Correſ ondence of them, in 
hos reſpective 51. Actions, and wayes 
of ſubunmſtring to the Health and Con- 
ſervation of the whole : but that I bere 
ſheak to a Perſon, to whew ſuch ſpecula- 

tions are fo familiar that I ſhould dero- 
gate 
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gate from the Vaſineſſe of bis Parts, t0 3- 


magine it needfull for me onely to pit Him 
in Mind of them, or ( indeed )of any thing 
elſe ſuitable to that place of Emmency, and * 
Condit ion of Dignity,to which bis Virtues 
bave advanced Him. 

Now, My Lord, theſe my Exercitati- 
tions being thus, in a Twofold Reſpet, 
capable of your Lordſhips Fawonr 3 their 
Ambition zx ſeeking to acquire to them- 
ſelves more of Value and eSteem, from the 
Knowing and Ingenious part of Mankind 
in our Engliſh World, by carrying your il- 
luſtrious Name mm their Front ; is not only 
Excuſable, but alſo Commendable, as 
being grounded on the Law of Decency, 
which forbad them to addreſſe to any other 
Sanctuary 3 and which evinceth, that this 
their applying themſelves to your Lord. 
ſhip,was upon due Regard, not upon Fa- 
cility. 

And,for my Own part ; that Thave ta- 
ken this way of Teſtifying the extraord:- 
nary Reſpect and Honour IT bare to your 
P crlon and Virtues : this is to be imputed, 


partly. 
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partly to theHumility of my Condition; 
which permits me not to be ſo happy, as to 
have any better Means, or Opportunity | 
of expreſſeng my Devotion ; and partly to 
my Gratitude, for the many ſingular F 2. 
vours Tour Generofity long fince con- 
ferred upon me, which alwayes urgeth me, 
in the beſt manner I am able,to acknowledg 
my felfe, | 


My moſt Honoured Lord, 


Your Lordſhips 


Moſt humble, and moſt 
entirely devored Servant, 


Walt, Charleton; 


The Stationer to the Reader, 


Hat you might be acquainted with the OE the Aus 
thor's writing this diſcourſe, his Deſign therein, the Mos 
tives that induced Him to conſ-nt to ublication of it ; | have 
obtained leave of him, to Prinf alſo this following Epiſtle of his 
to that Excellent Perſon, Dr. Ent, to whoſe peircing and impartial 
judgment,he thought fit t» ſubmit bis own, as well concerning the Ve- 
ri'y and weight of. what his Pap-rs contained, as concerning the fit- 
neſſe of their ConFitution 10 endure the publique air. And this Fevour 
I was the more importunate nith him for ; both becauſe it might 
evidence his Modeſty, in difirurng bis own ExaRneſle : and be- 
cauſe it might appear, it was not only his lnclination, that brought 
this Book into my hands, and ſo into yours, Befides, I was not ſo im- 
provident of my own Advantage, as not to underitand, how much of 
Reputation the Booke hath acquired to it ſelf, by | paſſing the Exa- 
mination of a Man, whoſe Univerſal Learning, and admirable Per- 
ſpicacity in things of Nature, have conſpired to render him ds compe- 
tent a judge of ſuch Treatiſes,as the World affords. This I ſay, not to 
aſſure you, that Dr, Ent found nothing in theſe Papers, from which 
He thought fit not to diſſent; becauſe, the ſubjeFs of Philoſophers ſpe- 
culations and Enquiries, being uſually very obſcure in themſe lves,it is 
no rarity to meet with Diverſity off Opinions among Them, as well as 
among the Vulgar 3 but, thus mach I dare evouch, that He diſſented 
but in very few points, and thoſe only concerning ſuch difficulties, that 
are not yet cleerly determined by 4natomical Obſervations ; and that 
neverthel:ſie, He pronounced the whole work to have been undertaken 
upon mature. Confideration, and done with fingulay Care, Induſtry, 
and CircumſteFion. And 1 doubt not but you alſo will be of the 
ſame Opinion, when you heve attentively read the booke ; in which 
confidence 1 commend it into your hands, being not « little glad of ſo 
good an epportunity to manifeſt my devoir toward the advance of 
Knowledge,end ſervice of the Publique. 


Hen, Herringman. 
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Clarifimo Atque Ornatifſimo 
Vo, _ 


' D. GEORGIO ENT, 
M. D. &; 


Celeberrimi Medicorum Londinenſinnn 
Collcgij, Socio digniſhmo, 


Naus jam ferme elapſus eſt ( Pre- 
clariſime Vir, ) ex quo e Magnati- 
$ bus ze{tris Puidam (inſigis qui- 
ds dem Hippocratice- familia Eantor, 
We & cujus, in ceteris omubus que ad 
PCA BS Ueram Sapientiam ſpeRart, erudi- 
ZPY \C imo Anmo fingularem res etiam 
-"Y Phyſicas altrzs contemplands ae1dh- 
tatem,a juuventute uſque infuderst Ipſum Naturz Names) 
quottd1ana , mibique prorſus tneluttatil; precum impor- 
 tunttate , 4 me effiagitabat z ut, ſepoſitis aliquantiſper, 'qui- 
bus ture temports totus 11.cumbebam, fiudits, nupera Ana- 
tomicorum 1zLeta, ſimul cum celebrioribas Medicorum 
ſuper uſdem Sententis, maxenie que Arti rofire & lumt= 
| ms & augment? plurtmum attuliſſe hodie cenſentur , bre= 
Utter Srbtatque ex ordinegerarrarem. Neque enim ( ut ate- 
bat ) otis tantum 2 [everioribus Reip. negotris ſuſfurars po- 
tait , quantum ſates eſſet perlegenats omnibus, que de re A-" 
natomica wous quid', ſupraque Vulgarem Gemum ſubl- 
| mis, tn ſe conttzerent, Recenttorum Volumnubs, $1 
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Jeſe autem, qud illuftris adev Viri , mibique ver? Pa- 


troz4, imperio, quantum in me eſſet, obſecundarem ; ne tam 
laudabilem, qui flagrabat beroica Mens, tn reformate A- 
ratomes my#eria 1nquirend! fittm, abut us enexpletam re- 
lizquerem 2 quam demandare placuit, provinciam uu me 
libenter ſuſcepi. Mox itaque ad Authorum eorum, quorum 
ſeu Indultriz, ſeu diſquiſitionum Felicirati, auper 4s 11; 
Medicorum Scholi Novuates debemus, iteratam lefionem 
ſer:o me accinxiz, atque ex tiſdem denuo querunque Me- 
cenatis mei expefationi ſatis facere poſſe judicabam , fidels 
calamo exſcyipſi:nec vadimonium datum ante deſerut,quam 
"AmoonetguaTe® ſimul in unum( qualis de Oeconomia Ani- 
mal, juxta recentes in Anthropographia Hypotheſes , 
mmgenue Philoſophantem decere wdererur -)” contrwuum 
TraQtatulum conſuſſem; adjefis bjc illic quibuſdam Ra + 
tlociniis, que ad ceterorum ſive eluctdationem facerent,, 
fruve connextonem. . EIS MEE 
Ceterum , Chartulas haud cittzs perlegerat Nobrliſſtmus 
Ds gutn, tpſas, non Sibi modo, ſed & alns utiles fore, 
cereroſa quadam Humanitatis exſuperantia, exiſtimans 5 
ulterizs ad buc ſui 13 me arbitrii experimetitum capere ad. 
w1xus ſit, adque operits Divulgationem ardentifſim?t me 
ſolicitaverit, Recuſavi ſeptus ; utpete non 1gnarus , quam 
exigut-eſſent prettt be Lucubrati.nes , apud perſpicactores 
Cake cultores ; quamque mbilt ſit ifia Laud:rs meſſis, que 
exRhapſodica Scriptiove, utcunque fidelt elaborataqueace 
quiritur : & quo meipſum melizs tueri poſſem,varia in cou- 


rrartum adduxti arguumenta,Dixt nemrum Jueſertp " 
a 


- 


rem, 1n privatum ſolummodd Ipſous obletlamentum colle#a” 


furſſe, ſiylique impolitiorts ſkamine contexta z idegque ſumme 
temerarium fore, ſj extra prjvatos cancellos tn publicum di- 
Tagart permitterentuy : pleraqueex contents, licet Toſi for- 
ſan noutatis-ſpecte arrideremt , alus tamen, maxime 

e Doctiorum 


oe ww. 


.” 


: Do&iorum cenſu,jem obſoleſcere: me demigue occurrenti. 
bus in operis ſerie al:quibus Difhcultatibus,quas wel om- 
nin intafasreltquiſſentsuel ſenſu plane drverſo expliciſſent 
Emui:Riores) ea interdum uſum Conjetandi libertate, cu- 
jus me deinceps, po ſecundas cogitationes , forſitan merit) 
periteret. Sed plane fruſtra fui : Is entmconcepti ſemel de- 
ſderii pertinax,contra excuſationem ome aures occluſe. 
rat. Quid agerem gitar > Hinc Virt Dignitas,&@ Amici- 

tize Sacra premebant z 1llines Tenuitatis mee conſcientia : 
Contra hanc peccaregtemeritatis eſſet, atque inſolentie z ne- 

fas antemilla wiolare. Hoc Dilemmate obſeſſus, diu azce PS 
ſum anim , donec tandem ea conditione 14ter nos conven- 

tum eft , ut cordatum al:gquem ex AEſculapit Myſtis, in rei 

pa cs #lico appellaremus. Acceptaitaque ſemel utrin= 

que equiſſima wfhac lege 5 pronum erat, Q em e Noſtrattum 

Doftifkemis in Arbitrum ſehgeremas. 

TE enim, Vir Exccllentiflime, quem eſſe eum omnes 
merito agnoſcunt , 1n quo Erudittont 7 ain ne fuco de- 
cam) ſummus accefſit Morum camdor, in tngens Medicina 
decus, Nominiſque Tui :mmortalitetem 3 Putt aut Cor- 
datior, aut Xquior poterat nominari in judicers> Tuum 
Staque penes arbitrium jam eſt, ut vel ſecuris Muſugolt met 
" Fenebris, vel petulantss, tnque Erudi;orum ſcripta, ſupra 
quam decet , ſeverioris Vulgt Cenſure, adjudicetuy Hicce, 
talis qualis eft, de Human (orpores Oeconomie,Diſcurſus: 
quem in eum finem ad E.T. nunc miſi, vactuis horis 
(ſaltem niſt moleſtum nrmas fuerit) evoluendum 5 non opint« 
onem, ſed Oraculum habiturus , quicquid ſuper eodem + 
Delphtico tri pode reſponderis. Spero autem interim, anti- 
quam tuamn, & totzes feliciter a me expertam, 1n Tui Culto- 
res Humanitatem, mths excuſationt ſuffeturam., quod 
ſublimores Tuas , atque tn Artis nifty e (quam Dijs «p- 
ſismet adev cognatam merito agnoverant Veteres ) Compen= 

| dium 


dium uſque defixas, (ontemylationes , mnugis meis tam dit 


zmporturus, facile tamen poſſe exorart, ut amare perges | 


Virtutibus Tuis additiffimum 
Londini, 12. Th 6 [VL 
Oe AR 11; Gualtrum Charlketonts 


| Poſiſcriptum. 
Ez & ahad adhuc, quod ab. B.V. ſummoper? rogare 


velim; nimirum,nt,ſicubi 4 vers aberravero, it viam 
reducere dignetur ;, nec Cenſoria, ubicunque Videbttans 
Uirgula abſtineat, Mibs ſiquidem , exilitatis mez ſemper 
e0nſcto, volupe admodum eft, 4 Tali YViro corrigt,docert ques 
— Unum Tritonia Pallas 
Quem docuit,multaque inſignem reddidit Arte, 


Galen, 


Galen, in2, de Mots Muſculor, cap. s. 


Ui evidentibus fidem._ abrogat, ſenſiis eſt expers 3 

qui verd dedubiis prompt? pronunciat, remerarius 
eſt 3qui.autem, proprter obſcuritatem, quz in his incſt, | 
quz ctiam clara ſunt & manifeſta, haber ſuſpeaa 3 de 
numero corum eſt,qui dubirationibus oble&antur. Por- 
r0,qui non modd quz ſuſpeca habet ; verim- eriam que 
- clara ſunt,propter obſcuritatem dubiorum, ſtuder ever- 
tcre 3 extreme fatuus eſt, _ Ne igitur ſponte ſenſum no- 
bis ipſi adimamus, neque dubirationis xmuli, aut fatui, 
att aliud cjuſmodi quidvis fimns ; ſed quod tum rc&um * 
c{t,tum modeſtis Hominibus convenirz quod quidcm e- 
videnseſt,prompte accipiamus ;quod autem dubium cſt, 
per ociumquzramus. ©, 4 


* "Errors of the Preſſe, Correl thas. 
P Age.1.line.2o. read Pleſftique, 


page. 5.line.1,read Ariftortleans. : 
pag--8.1inc z read Void. and line 29. read .Og065W, 
page. 10. line, 7, read Homermerien. - Aa i ,4 
p. 13+ L 10, read rucus acidus,and 1.25 one and the Tame, &c. 
page. ig.line 9.rcad difficulely« 
page. 19.line.13 1cad Pecquet. 
page,:$ line.29.read Pecquet. 
page.31.line, ulr, rcad,other branches 
page 40. line. 4 read, its ewn nature; &c, . 
page.61.line. 13.rcad, appofition, 
page. 64,linc,4.rcad Venom. | 
P. 72.1. 1. r.Slegelins, andthe ſame, line, 12, - 
Page. 77.linc. penult. read,only chus mnch, 
pag. 83.linc.18.rcad,diaw rhumſelves, &c. 
page.$6.1inc.22.rcad* Fraca]o1 iis, 
page 89.line.29.rcad lax. 
page.95.line.17.read voided. 
page. 114, linc.7.rcad C apſula. 
Page. 116. line, go. read Nezve, 
page.157.line.19.1cad Nerve, 
page. 190. line, 8.rcad, veins, ' 
page. 192.linc,ult, read,covered. 
page. i 93.line, 19.ccad Taylors Maſcle, 
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OF NVTRITION. . 


Exetcitation: the Firſt,! ©; - 1 


- 1 F 4 +43 4 4 pu . 


_ Of Nutrition, 


FB 1 v0 $0 i] : T5 ; R 

He: Platoniſt, though He holds the Article 

Deity, and. the world. to be "RR 

eterual,doth yer allow the World gin nen. 
A110) none 

d: to have been created by God : and and th: fame 

to-ſolve the ſeeming contradifion, ſaith, thar, A® ofthe ful 

0.4QLVE TNE IEC | nk 

Priority. Was. not G 


xerTor xgivov ] in , reſpect , of views, 
time, bur [ wart quow | in reſpe&t of Nature 3 
as the Sun and light are cozvous, though the 
one be the Cauſe,the other the Effect. This, 
certainly, might be more juſtly ſaid of the Ge- 
reratiue. & Nutritrve Faculties(if at leaſt,they 
be not one and the ſame); by one of which an 
Animal is prodaced, and by the other conſerved. 
For , though the Formatrve Virtue may ſcem 
to precede 4n 1ts operation ; yet are the Stans- 
4,0r rudiments of the Embryo ſcarce deline- 
ated, or adumbraced, when the Nutritrue be- 
ins to augment and perfc& them : So as that 
1 may rather be {aid rogo hand in hand with 
the Plaſtick's faculty, than to follow after it ; 
- and what priority there ſecms to bein their 0- 
| WOE | perations, 


* of Netrigies. 
perations is rather ig reſp=t> af Nathre, then 


of cime.,.. Fo forme, a 
a8ts of oneandi1 I A WAN Fe 


it is no caſfic matter to diſtinguiſh betwixt 
them. Fer, Generatiks anll Accretib# are not 
performed without Natyition 5nor Nutrition, or 
Augmentation, without Generation, 'To nou- 
riſh, is to ſubſtituze ſuch andÞfombch of mat- 
ter, as was decay'd inthe parts, namely fleſh, 

nerves,veins, arteries, Oc And what is that 
in rcality,but to generate fleſh, nerves, _. 


\— effected withourGefieration 3. t 
. bodies, upon'the=accefſion' of - PE 


As well in re- 
ſpc& of the 
Matter, as of 
the Efficient, 


arteries, #c2 In like manner, Ac 5 Mar 1sn 


avgmented, and thoſe nevv parts Gefen 


which theſe bodies were wars re 4 
this 1s rea Yn 70 all rhe Uiinenfiotts”; 
ſo that to ſpeak properly; the parts of dn' Abi 


mal are + 2 ”s rs maiſtied, and'organt- 
zed all ar once. Farther, Alto] is neceflary oth 
mre _ of the Eficrent cauſe, and _- CMats 
ter. The Former, becauſe 1dem epi inefpium 
ficiens,nutriers, & conſeruans in ſngulis animas 
I:bas,neceſſe eft;wiſt aliam at ormam 17 puero,aliam in 
adoleſcente, et 1n ſene altam conflituamus, The 
Latter, becauſe all Animals (ſuchas arepro- 
duced per reſin,of which is our difcourſe; 
not of ke TRE aSare produced per 'CMera- 
morphoſin ) are corpotared 'of one part of the 
matter prepared by the Formative Spirit, and 
nouriſhed and. augmented by the Mt. For, 
Nature doth nouriſh and ie 8 all parts of 
an Animal with the ſamg macter, or humour 
(nor 


of Wutritron, 
(not with a:diverſe) our of which ſhe conſtiu-' 


red-or framed thery'ar the! ficſt,. Becauſe; ! 


whatſoever is ſuperadded tothe parts, during 


-” 
. 
? 


their growth, ought-ro be of the ſame ſub-! 


ſtance,withwhat wasprecxiſtent,and:ſo muft 
conſiſt ex congeners materi: their:Renovation- 
as well as firſt-Corporation bing effe@ed by 
Epigenaſis, Aggeneration;or fuperſtrugtion. $0: 
we may well conclude, thar Nutrition is: 
—_— elſe but continual: Generttion : and as; 
neceflary ts the: Conſervation -of every indi- 
vidual 'narure, as Generation it {elf is ro the 
conſervation of the Univerſe. 
To make this Neceſſity the more evident, 


weare-to conſider; (1) That foraſmuch asan Tye necefficy | 
Animal cannor:performe'all the fan&ions, -of ryo-t519, viz. 
which its narureis capable, whilſt ic remains Augmentation 


in the minute parts, and.rude beginnings, in © 


O 


which it is firlt formed ; therefore, there muſt 
ſucceed a Nutricion, that may dilate and am- 
plify thoſe {lender ſtamina, by interweaving: 
and affimilating ſo many other congenerous 
partss as ſerve to advance and augment'the 
Animal toa convenient magnitude: (2) That 
fince the chief principle ot life in every Ani- 
mal, is a certain indigenary Heat { analogous 
to pure flame, ſuch as the moſt refified _ 
of Wine yeelds,. upon accenſion ) which by 
continuall motion and adtivity agitating che 
minute and ex{oluble particles ot the body, 
doth diffolve,and conſume, or diſperſe them ; 
of neceſlity, the whole Fabrick would:ſoon be 
deftroy'd, unlefſe there were a continuall re- 

| B 2 novation 


of Nutrition, 

novation-or repatartion-of thoſe decayes ,. by a. 
{pbſtracion and aſſimilation of equivalent par- 

ticles, in the room of thoſe diſperied and abſu-- 

med, So that, we ſce, the Neceflity of Nutri-: 

tion is Two-fold; one in reſpeQ of Augmentation, 

the other in reſpe& of Conſervaizon; + | 

As tothe continuall Decay, or Depredation of 

the ſubſtance of our bodies, wherein the latter. 

neceſſity of Nutrition doth conſiſt ; that we 

may the better underſtand rhe manner how ir 

is effe&ed y. weare to enquire into the Cauſes. 

thereof, iz, the Agent or Depredator,and the 

Matter or ſubſtance depredated, | 

3. The Agent or Efficient Cauſe, with all Phi- 
Jag 2D loſophers, we hold to be the Naturall Heat, or 
conſumption Vital Flame, at firſt kindled , by the vegetative ' 
of the parts, is ſou], or Plaſtick ſpirit, in the bloodgconfiantly | 
me Vital FIame}, ring in the Heart, as in its fountain, or pri- 
mary Focus , and thence by diffuſion of it (clfe 
through the arteries, warming, cheriſhing,and 
cnlivening all parts of the body. This Lar fa- 

miljaris is called 4uvro ave, ingenitus ignts, by 
Hippocrates 3 i uw Ti} nagoig Tis Luxis wntlewos, 
* Accenſio artme in corce, the Kindling of the ſoul 
in the heart, by Ariſtotle 3 and generallyknown 

by the name of Calrdaminnatum , the innate 

Heat, The principle of life, therefore, being 

a certain Fire, certain it 1s that the fame can- 

not ſubſiſt of endure one moment of time; un- 
leſs ir be perpetually maintained or fed with 
ſome convenient VTwuaxuux, ſuccendiculum , or 

Fewell ; which is thereby indeſinently. conſu- 
med : for, all Fire whatever (that Elementary 


Fire, 
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Fire, which.the Arſ{otelians concelve to be ſo A 
pure, as to need no,pebu/4m or aliment, being a | 
meer Chimera) doth conſerve ir ſclic'onely by 
the deſtruion of the marcer, in which ir is ge- 
nerated. So that, indeed, we have: one and 
the ſame Cauſe borh, of our Life ;,/ andot our 
Deathz :or (to ſpeak more; properly) our Life 
is nothing but a continual] Death, and we live 
becauſe awe dye. For, ſo long we live, as this ' 
Veſtall-Fire is kept glowing and ſhining in the 
ſacrary of our heart : and when the ſame is 
put out, cither by ſuffocation , or want of ſu- 

Kenance , life is inſtantly extinguiſhed. And 

rhaps, it was'to this Euripedes alluded, when 

e ſaid ; Quis nouit auteman vivere hoc ſit emoris 
An emori, hoc ſit quod Vocamus 1 tvere 2 

The Matter or ſubFance conſumed, we con- _ 4- 
ccivetobe the Fluid parts of the body, eſpeci- —_ 
ally che Blood and ſpirits, which having in ſumed, nor the 
them ſomething of the nature of oyleor ſul- _— wall 
phur, are the 7 pam ſuccendiculum,orFewell bur the Fluid, 
of the vital Flame : and nor the ſubſtance of and cheifly ”. 
the ſold parts, at leaſt not in that large quanti- Sa ah 
- ty vulgarly ſuppoſed. For, experience teach- * 
cth, that ſundry Animals, as Bears, Dormice, 

Swallows , &c. do {leep all the winter long, 
without receiving any ſupply of alimentz and 

et have all their ſolid parts of rheir bodies, as 
large and firme,when FREY Src again in the 
ſpring, as when they firſt berook themſelves ro 
their dens or dormitories 3 nay, if we may cre- 
dit Naturall Hiſtorians , they grow fart in this 
time of their long abſtinence. Which on 
| leſle 


Wan, 
The Manner 
how they are 
conſumed, is 
by continual 

Diſperfion, 
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lefſe is tobe aferibed torhis, thatrheflame In 
their Heart; all tharrime; being but gensly-mo- 
wed, and burning quierly , doth'confume very 
lirtle of their ſpirits and blood. In tike-man- 
ner , wehave examples of Leucophlegmatique 
virgins, who upon a decay-of Apperite , have 
endured. long abſtinence fromall ſores of ali- 
ment and:yet have nortbeen 'cmaciared an a- 
ny- proportion to their fo diuturn faſting. 80 
that it15 more than probable, that there is not 
ſo rapid and pgs art exhauſtion of the ſub- 
ſtance of the folid parts; by the 'aQivity of the 
vital Heat,as Phyſicians have vulgarly imagi- 
ned, In many difeaſes, we conſelſs, the habit 
of the body is much extenuated; bur that is 
only a ſubſidence or flaccidity -of the Muſcu- 
lous fleſh, cauſed by the dcfeQ of ſpiritsand 
blood , -by which the fame was formerly di- 
tended and plutnpr up 3 not by any deperditt- 
on of the ſubſtance of the ſolid parts. 

Laſtly , as for the Manner how the blood 
and ſpirits (and, if you'pleaſe:to- have ir ſo, al- 
ſo the'leſs fixed und moreealily exſoluble par- 
ticles of the folid -parts are abſumcd by the 
vital Heat 3/it mav be familiarly explicarcd by 
the example of the oylte confumed by the flame 
of a Lamp. Flame ( as reaſon -defineth it) is a 
ſubſtance luminous and' heating, conſiſting in 
a perpetuall Fer, 7.e, an indefinent accenfion 
of the particles of its pabulum, or combuſtible 
marrer, and periſhing as faſt as it is generated : 
ſo tharfire is madefire, and again ceaſeth robe 
fire, in every, the ſhorteſt monient of time 5. 

and 
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and: when there: remain no moreparticlesin 
theicombuſtible macter, wherein mx may gene: 
x2e 6 eds peri on. 
tinual} Diſporſton, rherefore , being the 
effe&of Fire3:the ngatrer orfewel — 
ſubſiſterh» cannorbur bein perperuall flux or 
decay, Iniike nanner( that we may accom- 
Fiiodare rhigriour prefenc-purpole) the Lamp 
of ifeconfilting m a contimuall accenfion of vi- 
ral ſpirits inthe blood, as thar paſſeth through 
the hearrz thoſe vital ſpirits , rranfmirred 
-the arteries to the habit of thebody, no ſooner 
atriverhere,buras they warme and vivifieche 
parts, ſodo they immediatly-fly away, and are 

_ diſperſed-into the air, carrying with'them ma- 
ny-aqueous parts, and (perhaps) ſome ſulphu- 
-reous exhalations. / Moreover, \there being in 
all parts of the body certain {weer and balfa- 
micall;'of conſerving ſpirits, as it were affixed 
unto and concorporated with them; the vital 
ſpirirs —_— and a@ing upon them, do 

lerle and Ut | 

length wholly diſperſe them - whereupory the 
minute particles, in whichthey did reſide, be- 
come mortified, 8&,as excrements of the body, 
are cje&ed'together with the exhalations ofthe 


7 


cle render them volatile; and at 


- blood. ' And this is. (as we conceive)rhe reaſon - 


and manner of the depredation'made upon the 
parts, by the vital hear. 

If your Curioſity extend yetfurther , and 
you- would enquire into the @uantity of Ali- 
ment daily devoured by this Brolychium , os 
Lamp of lite 5 the acute SanBorim will tell you; 

Kc? ok that, 


6. 
And in what 
Nnality, 
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that, according to his ſtatique obleryations, 
men commonly avoid 8s much :by-infenſible 
perſpiration, in one day» a$ by:ltool; in: fat- 
teen, Bur ſo great is the variety -atnong men, 
in reſpe& of remperament, diet, age, exerciſe, 
the ſeaſon of the year , and other, cireumſtan- 
ces 3 as that no definite compute-'canibe: made 
of this diſpence. And yet we may be:certain, 
that the proportion of blaod and ſpirits Gaily 
exhauſted by the flame burning within us, 4s 
very great : and that the-moſt part of rhe, mat- 
ter of occult transſpirations31s the vita] ſpirits, 
which are continually generated , - and conti- 
nually diſperſed. eo irob o; 2it,.. 
From the conſideration of the Cauſes and 
Reaſon of the Deperdition-of ſubſtancein Ani- 
mals, we may > woes .progreſle to an-en- 
quiry into the Cauſes and Manner of the. Re- 
z0Uation, or Reſtauration of ir, by Nutrition. 
The Effctent principle (or dgxv nmr i MER 


The Eficient Ch, as Argſtotle calls it ) certainly, is the very 


F rinciple of 


the Renovatio 


of the parts, 
whar, 


{ame with the Generant , - ot Formative z be- 
cauſe, as we ſaid afore, Generation cannor be 
without Augmentation,and Augmentation is 
Nutrition. Not that we are of their judgment, 

who hold that Life and Nutrition are differ- 
ent, not ve, but oncly tz ratione; for, the Em- 


| bryo 1s nouriſhed, betore the Empſychoſes : bur 


that we conceive, that Life doth conſiſt in a 
continuall accenſion of vital ſpirits out of the 


| blood, whichis the pabulum of. rhe Lamp of 


life 3 and thatNutrition doth confiſt in the re- 
ſtauration of what is conſumed , by an "pes 
| Itten 
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fitionand Affimyarion of conſimilar or conge- 


nerous matter. {51 
' The 44sterial,or Conſtitutive principle, we 


take to be a certain ſweet, mild and balſami® ag4 what the 
cal Liquor, analogous to the white of an Fo Materiel. 


out of which the chicken is formed. For lznce 
all Animals are nouriſhed with che ſame, our 
of which they were at farſtfabricared, + accor- 


ding to-that common Axiom , 1iſdem nutrimur, 


ex quibus conflamus ; and that of Ariſftotle,cadem 
materia fb, ex qua augetur antmal, & ex qua con: 
fetutrur premiear; and {ince they haverheir ori- 
gine 2x Colliquamento : we may. wel con- 
clude, \'that the Swccus Nutritius is inall qua- 
lities':reſpondent to the. Colliquamentum of 


the: whire of: an 'Egge. Nor arethey in the - 


right," who thinke, that-the parts of the body 
being; diverſc, thoſe: of the: Aliment. ought 
alſo' ro be: equally diverſe. | As if Nutrition 


were nothing elſ{e.but a ſeleQtion and attrafi- 


on- of fit alimenrt z; and: thar! there! were nor 


required- in every;part a concoction, aflimila- 


tion,appoſfirion,and tranſmutation. ' For, the | 


Aliment of all-parts is common, and fimilary, 
ſuch as the whute of an egge 3 not heterogene- 
' ousand compoſed of diverſe parts:andirts the 
work of the Vegetative (avul, as to: forme all 
parrs-out. of one-and the ſame homogeneous 
matter at firſt, fo afterward to-augment and 
repaiy them outiof the: like, -by:transforming 
that into the ſubſtance of each part, which 1s 


porentially all parts; and-afually none: As | 


trom'the 1ame rainall ſortsi'of plans” receive 
Net 0 © 55.4 their 


i 


P.. 
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their increment 3-becauſe the watcr, ;whic 
was potentially life to them all, isnow made 
actually life ro cachs' being tran{muted. into 
the ſubſtance of each, VWhereunto the Ph1lo- 
ſober had reſpe@,when, oppoſing the opinion 
D ANAXB2 0745, | | | FEET } 
.' - Prir.ciptum rerum qui dixitt Homenneſiams 

De gen. Anim.Al, He {airh+ Di{itnfito parttam 7073,ut qutdam 0+ 
L.:.c.4 pinantgr, proptevea fit,quraſimile ſagpte naturg ad 
futile fertar $ nampreter alias multas, quas rate 
i/ta haber difficultates,accidet, wt quevurs pars. (inet 
laris ſterfim creetur Verbi gratiapſſaiper ſex wer> 
WU, O carnes 7, þ quis eamcauſum approbety8cc, 

9. Laſtly, as' to rhe Manner how tho parts are 
And the Man- refected, or inſtavirated'y (it is mofiprobable 
ner wow Wc) rhie-tame is effected by uppoſiciur, onglutination; 
_ _ andaſftnrlatrov'or 2yanſmutateeria lll whithmult 
m orderſucceed cachorher, betore:thead'dt 
Nutricton-can''be 'compleat.: For, the ſwecus 
zut1i21us,/ being” firlk prepared-.in'the ftomach 
= _ or pm von 1 eee muſt 
e brought.and appoſed ro all- thei parrs;; char 
are nya. rommry cs ppc from comiguity by 
appoſition jr muſt be advanced to continuity; 
by agglutination5and laſtly made of the fame = 
ſubttance withthem, by! afſimilation-ar-tranf- 
mutarion;” which 4s the pertcdtion-or:ultimare 

tcrm of Nutrition; tt oh) $41 5 4514 ee 


_ From what hath been:f#id;iteafily:appears;, 
&., thar. the! expence ot che-Alinient (at leaſt: of 
ofthe rwefld the Chyte: exorated fronrir )4s Tixdfald 5-0ng 
he chic, Part theroof, bring iconvented inco the :ſuccus 
| | 11975 a | utritias, 


Conſe 


"Of Chillification) | FL 
»nziirus; for the inftaurarion of parts :- the 
other bcing converted into Blosd, both for the 
fewel of the vitalflame, and forithe confec: 
rion of Spirits, That we may, therefore, the 
better underſtand the procefſe- of Nature in 
borh theſe Qperations; ir is fit, 'we enquite in- 
tothe merhod of Chy{zficstron firlt, and after.» * 
ward into thatof Sanguification :- that we may 
comprehend the whole hiſtory of Nutrition 
from the beginning to the end. 
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Pp 


— 


Exercitation the Second. 


— 


——_ 


of Chylification. 


Hen we cat, whatſocver of folid Ali- Article 
| ment-is detruded into ers > or 
ſtomach(-for Deglutirion is by way of detru- Ns 
Gonloeh for a 6 obſerve bs [aine order, the mr 
in which it was{wallovved dovvnzvvhar vvas 
firſt taken,lying undermoſt, and -vvhat laſt,up- 
- permoſt z unlefle it chance, through intempe- 
rance, that an exceflive* quantity of drink ſo 
diftend the ſtomach, as: rhar- rhe mear be ſer 
afloat 53 and then that order is changed into 
confuſion. 

When our hunger is ſatisfied, and repaſt,, 2? 
finiſhed, | the ftomach doth dilate itſelf more ty. Subs 
or leſs, | according to the proportion of meat inConco&ion, 
and drink reccived, fo as to imbrace the ſame 

C2 _ cloſely ; 


a) 


cioſely and ftriatly on all ſides 3 and thenſhur 
both irs upper and lovver orifice ; the; upper, 
-that-vapours may not aſcend to the brain, and 
that the concoRion may be the more perfect 5 
the lovver,lcft any of the meat ſhould deſcend 
into the guts, -bcſore it be conyegged into per- 
fe& chyle. Yer the lovver ſeems not ſo ſtxong- 
ly contracted, as the upper 3 becauſe ir hath 
been obſerved, that upon even agentle com- 
- preſſion of the body of the ſtomach, | ir eaſily 
yeclds to the preſſure of the yet half-concoed 
meatzand permits it to paſs into the guts, And 
ſometimes the ſtomach is ſo. vyeaknedyby ſur- 
feirs and frequent diſtenſion, as that neither 
of its orifices is dravvn together ſo cloſely, as 
it oughtts be ; and in ſuch caſe the Concoi- 

on is alvvayes imperie&. = 
The Diſelaion The meat thus received ito, and embraced 
of the Mcar, by the ſtomach, is by and by moyſtned and di- 
| byan AcidM® Juted, partly by the drink , partly by/a certain 
we homack, Actd humor containedin the ſtomach. Which 
| being endovved vvith an inciſive, penetrating, 
and difſolving faculty, doth as it vyere cut, 
and diffolve the folid meat into very ſmall 
pieces,and ( like an excellent menſtruum) ex- 
tract all the laudable and alimentary parts of 
it, ad modum Tinftiure, But vyhether- this A- 
cid juice be ingenite in the ſtomach it ſelfe, or 
tent thither either from the Spleen ( as hath 
been vulgarly believed Yor from the cxliacal 
arterics ( as is mott probable) vve ſhall here- 
after proleſſedly enquire. In the mean vvhile, 
certaln it isthat this Acid liquor(or ſpirit, as 


ſome 


prot io 
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ſotne have. named it).is ſo neceſſary to the ſto- 
, much, as; that it cannot. happily.performe its 


Office: of Chylification vyithour:1t..:'For (ro 
-omit; hovv- much-the ſame .conduceth to ex- 
cirement of Appetite)yvhen.it is vvanting, the 
-concoCtion is rendred {o imperiec, as thar-the 
meat is avoided vvhole, as/it vvas ſvyalloyy- 
.cd dovvn 3 ,yvhich - Hippocrates ſeems to-inti- 
mate, in the 1 Aphor.3z, {. vvherc he ſaith, /zx 
longis ime flinorum. lauitatibus , fi tafius acidus 
fiat, qui prizs nonerat;ſignum bonum ef, Certain 
K is, alſo, that this Acidiey: as it is not excited 
. but by a moderate heat, 1o 

deſtroyed by an' exceſſive, Which is the 
reaſon, vvhy the appetice is vveak and lan- 


guid in PRleganarqus conſtitutions, : and cold 
diſtempers 


the ſtomach 3and in Fevers,and 
hotdiſtempers,v vholly taken avvay. Like as 
bread is very hardly leavenediin a cold place, 
and in an Oven not atall. Bur,we return from 
our digrefſion. - | og id ahans 
The mixture of the ſolid and liquid parts 
of the aliment, being by this time advanced 


i is diſcuſſed and *. 


4 


Which cay-. 


ſeth a certain 


uſque ad minima, 10 as the vvhole appears to Fermenrgion 


be, one and the ſame fluid ſubſtance 4 .in the - 
next place ſucceeds a Fermentation, nor unlike 

the morion ariſing in yvinc,,, vvhile it defez- 
.cates itſelf. - | 
and to bea certain Heat and agitation of all 


hich Fermentation vvye under- 


parts of the liquor, ariſing from a conteſt or 


ftrife betyvixt- the. Spirits, and crafler parts, 
- vvhule the. Spirits endeavour to expand them- 
elves, and-flye ayvay, and the grofs parts op- 


pole 


he Chyle / 


herein, — 
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-poſe and binder-that their 'cndeavour. Now 
this is that motivi}, which being equivalent vo 
Jong Elixation //'dotti'fe fully yapragnarertte 
porulent part of the Aliment , with «he ſpirits 
and'virtnes of the ſolid ,/ as that it puts onthe 
Fortin of a whiteMijulice, in colour and confilt- 
ence normuch unlike-the- Cream of barly;ge- 
nerally calted the Chyle,as rhe funEtionoratti 
on of the ftomack, by which ir is ſo-conteaed, 
is called Chybfrcatron, OR» 
5- . © Bur, herewe areto.advertife, *thatall: the 
the Hroreo mear doth hor tective this eomrmuration e- 
nor Chiliked qually ſoon 5 it +having been'*bbſerved in dif- 
ere : { Aions » that {ome parts have been perfealy 
and the firſt converted into chyle, and that chyle detruded 
Chylifi:d,firſt jnto the inteſtines and milky-veins z'whileithe 
diced - reſt have remained wholly-crude.- Nor is it 
rcafonable , thar the whole-mals of Chyle 
ſhould be derained in the ſtomack- ; or that 
what 1s alrcady concocted , ſhould there ſtay 
and expc& the perte&ion of whatis not con- 
- cofted; bntrthat as faſt as-the chyle is made, 
fo Peron it be/ diſchatged ont of the ſto+ 
mack. 
6. We are toadverttfec alfo, that as tothe Time 
The x'mere- whercin the work of Chylification-is wholly 
' £8 Chylikca. Confammared\;, rhere is no {mall 'variety zas 
tion, various, well in _—_— of mens individuall-rempera- 
Scording.t merits, 5 of quantity and qality of mears they 
pas. cat,and alſoof the time of their meals|, with ' 
other circumſtances. For, in ſome'men the 
digeſtion is compteated in 3; 4." or 5; hotits 
ſpace ; while in others it extends'ro'8. 40. nay 


14 


13. which ceptainly is. tobe aſcribed-chicfly to 
the abundavce of;heac aud [Acidity in; the ſto- 
macks of Thoſe , and to the decay of them in 
Theſe.” Again, by how much the greater quaz- 
ers it digeſted, The ſame likewiſe may be 
ſaidof the quatiryrhereof3becaute rhe 


rougher and harder the aliment is, by ſo much 


the more difficulty is. it comminiſhed, cutr, 


diffolved ,; and fermented 5 and conſequently 
the 
cunc 


heat rowardsrtheſtomack, infleep, forthe pro- 
motiopof QObylification:--becaute1n:the day, 


-byceaſonofricrionandexercite; theCircula- |. 


_ is motctree andifwitt/and forthe diftribu- 
-rion of che Chyle tnbre epedire,' Laſtly, 24a- 
fiiearon of the meat in the mouth is iſo neceſſa- 


-riby! przcedanegus 'to- econcoRion z :as-thar by 
-how muckthefmatlerthemotſels-are;andrhe 


:berrer chewed;by ſomuchzheſoonerarethey 
dipeſted,”Nay;' among the parrsof the ſame 
_ -mear ,/'thereis-no lefle variety's ſo: thar fome 
parts of breadand fleſhcommontly: remain un- 
\altered/agoodi:whilcafter others more tender 
:and"lexfolnble | ares transformed inte iperfedt 
hyle,andprottudedinro thegutrs;\Sotharno 
certain tine can be-affiened ire Concoftion'in 
-#}[men( Bur Watizre 4tfelf harh givenns a 


:fianeUby wiicheue le perſon may $now, 
when 216 rrp Aer !flpifhett i hies- 
enR'$035N CER, mack z 
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longer 'beforeirbe/concofted;: Moreover, . 
office tapdeſominedtia :the:dapmych-log- . 
ner 'thaninithe ni mprwithſtanding che «| 
ryalgaropinion;of rhe-receſlion ofthe naturall ' 
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mack 3 and thar'is a ſenſe of emptineſle g/ and 
appetite to a ſupply or recruit ot Aliment. 


tw &'2 4 T7 


tt. 
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10 » Exercitation the Third, ''' ©) £ 

Arncle ©! | Noo ior orfim 5 
 —_ to the manner 
gt” M declared, peric&ly concoged , /is by de- 
La +5. peg grees (the ſtomack gently and-gradvually: con- 
Chyle, fom rraCtingit ſclf expreſſed or derruded/into:the 
the ftomack Gutsz and notatiracedby themgashathbeen 
into the com- Commonly pan jaw The Guts being filled with 
mopRecepracle, this liquor, and bya certain. periſtaltique mos» 

through ** tion,'6Pundulation, like that of worm 

ing, contracting themſelyes ſucceffively from 
-the firſt'ro' the Jaſt 5tranſmir' theſame down- 
. ward.. And as it paſſeth through:them,, . there 
is aſcparation made ot. the profitable or ali- 
- mentary:part,trom-the unproficable or:cxcre- 
_ - mentitious« #be latter tobeexcluded by ſtools 
' . the: former-tobe ptrotruded into the Yee La- 
fee, or milky; veins. ,VVhich opening them- 
ſelves by ſmall:orifices or: inletts, in 19finite 
:pumber, into:the coars-of the -ltreſtines; 5:-and 
[running in: continzed: channells from» thence 
into the Meſemery 2 carry the-Chyle. into a 
certain common Receptacle or Gulph (calted 
-Receptarulum: Peaqueti, fromthe inventor) con- 
Aiſting of a membranous dubſtance!», ſituate ar 
- the cgor.of the meſcngery 5. vpon the! Terigbree 


lumborum, 
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Tamborum , an filling the ſpace betwixr rhe 
Muſcles Pſoe. From this common Recepracle 
thereate derived other duftys chylifert, which 
running upwards, neer the ſpine of the back, 
through the Thorax , and propagated quite 
homie to'the ſubclavian branches of thevenaCa- 
va, neerthe external jugular,veins ,' exonerate 
Themſelves into them ; ſoas the Chyle being 
there commixed with the blood, is by the at- 
cendent trunk of the veza Cava,ſoon imported, 
"together-with its new aflociate, the blood, in- 
to the right ventricle of the -heart. And this, 
*according to the late invention of Perquet, and 
anatomical experiments of the- moſt accurate 
DiſſeRors ſince , is the true TraduRion. of the 
Chyle from theventricle tothe hearr: ar leaſt 
of {ſomuch of ir, as is tobe converted into 
-blood, for the fewell of the vital Flame , and 
confe&ion of viral ſpirits, 


A ”" AS. | 

That we may, with the-more exaQneſs and orwhich 
here are two” 
= $, 0Ne Art- 
17g from the 
{cure Meanders; we are toobſerve, from Ana- lateftines; the 
romicall Demonſtrations , two things concer- *# trom the 

. , 4 Glandules, inn 
ning the Chyliferous Conduits, Frft , that the abdomen, 
there are( beſides the Common Recepracle, imo which 
tne rormer 


aig wo : ſort exone- 
cheſt and ſubclavian veins ) two kinds oc ſorts rare them- 


of the venz La&ez ; one ariſing in {lender ca- flres. 


certainty » trace the footſteps of the Chyle in*t 
all irs progreſs through theſe various and ob- 


and. channells from thence- aſcending to the 


pitlary roots from the Inteſtines themſelves, 
and/thence delated thruugh the 'Meſentery to 
ſome glandule or other , ſituate cirher jn rhe 
Meſentery it ſelf, or nor far from it in ſome 0- 

149% ther 


- 


| 


: "> 
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ther. paxt of the Abdomen, and there difſemi- 
nated intocapillary, ſurcles : rhe other raking 
its origine out of that very Glandule ,.jinto 
which the former ſort exonerate themſelves. 
Secondly , that the Glandules in the Abdomen 
are not {eared.in the ſame places in all men 5 
put arc variouſly poficed, here in ſomethere.in 
others, 'according.as Nature ({ometimes afte- 
Eing variety in the ſame ſpecies, where conve- 
nicncy admits thercof ) pleaſeth to fix them ; 
and' this without .incommodity to the. body - 
and tharfrom the incertainty ofthe polition of 
theſe Glandules, the Diſtriþution of the ven# 
Lacez comes to be alſo variqus and incertain. 
For, Anatomy ſenſibly arteſteth , that all the 
{mall ſurcles of the wvene.LeSee of the former 
{ort (ariling from/the inteſtines) do conſtantly 
tend to ſome oneGlandule in the lower belly;. 
and are diſtributed into the ſame, before they 
arriveat the Common Receptacle , or diſcem- 
bogue themſelyes into any 'veing yea (as was 
oy ſaid ):that rhey produce another race of 
Capillary branches in the Glandules, in which: 
themſelves were terminated 5and- that many 
of thoſe ſmall rivulets concurring and uniting, 
make one greater channell , betopre.they loſe 
themſelves either inf the Common ocean , or 
any branch of the vexa Eava, Now, from the 
forcſ{aid various poſition of the Glandules, it 
comes to paſs,, that the Diſtribution of the 


 venz Lactczintotheir ſubſtance,apd their new 


propagation.out-of them. again.z arc ſo uncer- 
rain, asthatit hath given occaſion to ſome 
Anatomig: | 
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Anatomiſts ro ſuſpe&, thar the vere Laftes arc 
diſſeminated into very many parts of the body; 
when, indeed, they owly comencer thoſeparts; * 
and then paſlc by them, 'withour cffuſing any * 
part of the Chyle into then; - ;0N 
Now, from theſe obſervations; it is very - 
probable,ghar” all the vene Laffee ( before the gurnode cr... 
Chyle-lofetlvies milky: colour ) do exanerate either kud,, 
themſelves either intothe vena'Cava, or ſome Fahy the . 


branchesof it. Arid as for theLaeg Thorarice, - - 
our fenſe demonſtrates, that they empry them- þ. 
ſelves' into the-ſubelavian'or Axillary' veins: 
(branches ofthe Yea CavaY;ſorhatnone Uil-: 

ing theirfraught orchylcintoanybranch 
of the vena Porte ;1t is moſt manifeſt , that no 
part- of the' Chyle is imported inro the Liver 
(as was long believed and" ratight);there to, be 
converted! into blood 5 and confequently that 
the office of the Liver is not Sanguification. 

- Whether any of the vere Laftee arc diſtri- 4. | 
buted- into the Paps, and womb; in women; lie ng 
thouph' highly-/probablc; is yer in difpute :10;7 nor made. 
Anatomiſt having*hirherto been fo happy in bf Bload bus 
his ſearches, as todiſcover by whar. fecret -n Ig 
_ or rm of they tend to either. Ve ſay, ther by fome 
highly probable; for, according to thar judici- peculiar ver 
ous ſaying of Hippocyates',  Licerviſum orulorum©** Oh 
efſugtant, ea tamen mentis acie comprebendaitur 3 
rhough they have thus long "concealed thetn-! 
ſelves from the cye of the body , yer are they 
obvious tothe eye of the Mind > and the acute- 
neſs of our Reaſon mi gy ra "ply rhedull- 
neſs ofour ſehfe.” Now , to evince the proba-- 
E D 2 bility 


The Journeyof the Chyle. - 
bility of this Opinion, let us conſider the ſun- 
dry and weighty Argaments, that ſeem to aſ- 
ſure, that the Milk in tbe paps 15 :0t made of bloods 
bat mere Chyle brought into them by ſome peculiar 
veſſells.. Which though a ſeeming Parergy,.is 
yer fully pertinent in this place. , | 
5. _ Firſt, there are zo convertent wayes of conduits, : 
Thee are 19 by which Blood may be,.in adueq 


convenient © - 644 nh 
news, by Ported into the Paps, there tobe whitehed in-: 


which Bloo& to Milk. For (1) the Arterie Thoracice can ad- / 
nee ah ferre but a ſmall tribute of blood into the trea- 
in ſoſicient © {ury of the Papsz and what they bring in-, is 
quantity. ſoon exhauſted and carried off again by the 
veins ; according to the apodiRical doftrine of 
the Circulation of the blood. But, did the 
blood remain 4n them z yet would. it hold no 
reaſonable proportion to the large quantity of 
milk uſuallyceftuſed ina day (which in healthy 
Nurſes commonly amounts to two pints). Be- 
cauſe the Arrterics diſfſcminared into the Paps 
arc cxceceding {mall , as our eyes witneſs, a 


nee nah YVeſalius, long ſince. well obſeryed , where He: 
vat, F 


- 89. X | _ 
P*&- v5 mas, quod in mammarum cancro affeftarum ablati- 


one conſtat , ubi pauce aut fere wulle arterie ſan- 
guinem fundunt , cam tamen Venarum magne cor 


pia ſit. (2) The Arteriz Hypogaſtcice cannot 


/ 


be thought to convey blood into the Paps 3be- 


cauſe they are terminated ina part far diſtant, 

from their confines , and empty themſclyes 

where their ſtreams are foon ſwallowed up 

and returned into: the vena Cava by ,the Hy- 

pogaſtrick veins, (3) The ſame may be ſod 
| | 0 


ſauch, Exipue aut fere nulle arterie sdeunt mam-  -. 
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of the Epigaſtrick arteries and.veins. So that 
in reſpect of. wayes importing blood into. the 


' Paps, 1t appears altogether unlikely, that thar 


ſhould be the matter of Milk. . 

. Secondly, Bloods 20t @ fit , nay not 4 poſſible - 6. | 
matter for : the generation of Milk, For (1) if Bloods nora 
blood ſhould be imported into the paps ,/ in-y1; _—_— 
ſalient quantity, and there extravaſated y the generation | 
certainly it would be converted rather into.*M 
pus, than into milk,as is frequently obſerved in 
Inflammations and Apoſtems of the Paps. (2) * 
To whartiend ſhould nature-convert blood into 
milk-,- when that ' milk is to be ſoon converted 


. again intoblood , in the infant ſucking it 2 


(3) How. is it poſſible , that the Chyle, which 
lofeth its whiteneſs and other qualities, when 
it-is transformed into blood; ſhould reſume 
them again, as ſoonas.it becomes milk ; @ pri- 
Uatione ad habitum, is repugnant to Nature 2 | 
(4) Meat and drink cannot be ſuddainly chan- 
ged into blood , and that, blood changed into 
milk; bur experience teacheth, that the paps 
of nurſes arc filled ſoon after their repaſts, and 
many women feel their milk flow ſwiftly. into 
theirbreaſts,almoſtas ſoon as they have « rar; 
(5) Women that are ſomewhat fat, have grea- 
ter plenty of milk, than ſuch as are lean: . but, 
if blood were the matter of milk ,. the lean 
would afford more milk, than the fart z becauſe 
the lean have larger arteries and veins, andſo 
more ſtore of blood. ('6.) If blood were the 
matterof milk,then would the-bodies of Nur- 
ſes fall into. dangerous fickneſles , from exceſs 


of 
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of blood:, ſoon after they ceaſe togive fuck 
becauſe being long accuſtomed' tothe genera- 
tion of ſo profuſe a quantiry'of bloud:, forthe | 
ſupply of their milk and'thar'daily evacuari-: 
jw. be ceaſing, the-whole body muſt needs _ 
be opprefled with thar redundanry : bur, they 
ſeldome complain of any Plethors; therefore 
3 &c. (7 Tfblood, not chyle, were the” mat- 

__ terof milk, chen were ir1umpoſſible the milk 
ſhonld' rerain the odour and qualitiesof the, 
mearseaten's fince no manifeſt quality of the 
mear-can be deprehended'm the blood// muck 
tefs in'whatis generated of þleod; as being otie 
remove further from it :' but rhe” Milk doth 
frequently retain the odour and' otherquali- 
tics of the meat and drink; Ergo. This isat- 
reſtedby the experience of Phyſicians,whogive 


| purging mediczments to Nurſes, whetithere is 
Comment in canſero 


purge their children. Proſper CMHarti- 

_ —_ wy anss, the "Commentator Mes 92 rp 
harh an obſervation ofa woman , who-havi 

takena purge, ſoon after B+ her childſuck, 


and thereby endangered'the childs life, 'fu- 


props inthe'child , while het- 
fetfe felt no effet'ot rhe medicament 'ar: all; 
No obfcure argument, that the Milk deriverh 
its purgative faculty from the Chyle;iot from 
theblood 3for ifir were tobecarried ſo long u 
jonrniey,-axthr the heart andarteries;and 
therein undergoe ſo many and great cha : 
doubtleſs the virtue of the medicine woutdbe 
rmmch -weakned and dullcdy nor 'conl&ir be 
derived into the-paps; ſoſoon afrer itwas firſt 


received 
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reccived into the flomack. :Hete-may we ſea- 


ſonably recite, thar-faying of Ariſtotle, 84J4- 7, De big. 4- 
Hans-pelum CAA cio aut pas angeras - - dd emmys ime. ca.ir, 


peruenit, © 1n carumpepillis caxfifiens, morbum 
snducit, qui TEAxioors nominatsr 2 and that.rarc 


obſervation alſo cited by  Martiavwe,: of a/PIECE 1, vejvee, 


of a root of Cichory catenin fallade bya nurſe 
at night. and taken out:at one of: ber nipples _ 
the next morning. :But, above all; this Expe- 
riment is moſt convincing. Let a nurſe drink a, 
 gooddraught of milk tincted with Saffron;aud 
within an hour or twoafter expreſs rhe milk 
out of either of her /paps,/into a glaſſe, or ather 
fmall veſſell : and that milk ſhall havethe 0- 
dour, ſapour , yea and the very colour alſo.of 
Saffron.'(8) Nor is the Milk made of the Men- 
fruous blood , as ſome Philoſophers have 
dream't $ becauſe many bruit Animals have 
-milk , that never ſuffer the monthly flux ; be- 
cauſe moſt new-born infants have ſome milk 


in their paps, as Dy. Harveyhath well remar- P* een. anim. 
kedz and Lecano even Men themſelves have 5": 


been found with _ plenty. of milk in.theirs 
alſo. Schenchius affirms, that he knew one Lau= 
rentiu wolfizs , who from his youth'to:the 59 
year of his age, had aboundance of milk flow- 
4ng'out of his duggs every day. . The likes aſ- 
lerted of a certam Blenaming, by Walleus 5 and 
of divers others by Cardan , by Benedifim,by 
Agquapendens and orthercredible Authors, Nay, 
Hiſtorians report , that in America there are 
whole nations., among whom:themen gene- 
gally abound with milk, and ſuckle:their _ 
| En, 
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Milk 4x 
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dren. ' To which -we: may adde, that many 


nurſes have their Termes;! while they, give 
ſuck, and yer find no diminution of their milk, 
at thoſe times, more than at others. So that we 


fee, how unreaſonable ir is to conceive, thac 


bloud is the marter-of Milk. 


- .\ Thirdly, Milk and Chyle ſcem tobe one 


"C28 is andthe ſame thingy ias may! appear/both by 


all their mani 
teſt Qualities * 
and are reci- + 


pr ocally cone 
Verible, 


_ the reaſon., why many brute Animals lick up 


their mutuall agrecment/in all their qualiries, 
and by their cafie reciprocall convertibility. 
As for -their reſemblance inmantfeſt qualities ; 
(x) They. both have a fatty ſubſtance: other- - . 
wiſe: neither 'could- be fir Either to ſuſtainthe 
Lamp of life, or to inſtaurarte the parts 'z nor 
can the bloud contain any ſuch fatty ſub- 
ſtance in ir, but what is derived from the 
Chyle. (2) As Milk doth conſiſt of two/parts, 
theſerum and craſſamentum 3 fo likewiſe | doth 
Chyle, whoſe ſerum is dreyned away by the 
kidneys, and craſſament by the guts. (3) As 
Milk, if kept over-long, cſpecially in a warm 
place, or corrupted by any Acid juice, doth 
curnſowr; ſoalſo doth the Chyle, 'and.in the 


ſtomach of Calves is found a certain'{qwr ſe- 


rum,which houſwives uſe for the coagulation 
of their Milk ; in like manner the {ame{is tre- 
quently: generated in. rhe ſtomachs of men, 
which being cjc&ed by - vomirting,. ſets. the 
teeth on edge z having acquired that. ſowr- 
nefle either by corruption from exceſſive hear, 
or; by the. admiſtion: of: a melancholy juyce. 
(4)They are equally {weet1n-taſt's which is 


the 


} 
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the milky liquor flowing from the 


indeed the; nucriment! of their young, while 
remainingiin the womb... , (5) They reſemble 


cach other in colour,being both white as the 


ſenſe reſtifieth. (6) They both contain certain 
ſmall Fibers, that ſeem. to be-educed from the 


10r fecundines, 
when they bring forth their young, which. is. 


more viſcous and glutihous 'parts of the ali-- 


ment. - And theſe; doubtleſs, are: thoſe; Fi- 
bers, which ſenſibly uniting themſelves ip the 
ſuperfice- of bloud let forth into a. cold veſſel, 


appcar.in form of a whitiſh film, or thin.skin 5 
long-miſtaken by Phyſitians for .cold,, viſcid:, 


and phlegmatique matrer commixt with the 


bloud -: and if the red parts of the bloud be: 
gently waſhed away from them, they become. 
diſtinaly viſible, - And as for.their reciprocal 
Convertibility 5 that is clearly proved by this. 


that Chyle 1s cafily converted into- milke,. in 
che. Nurſez and that milk again converted into 


Chyle in the ftomach of the Infant that ſucks. 
it, Now theſe many reſemblances conſide-. 
red, we may ſafely conclude , that they have: 


much more of reaſon on their fide, who con= 
ceive Milke to be nothing bur meer Chyle 


brought from the ſtomach to the Paps, by pe-- 
culiar paſſages ; ,and therein promoted to., 
{omewhat more of perfe&ion : than they,who * 
think it to be made of bloud whatencd in the : 


glandules of the paps. 
Having, - with ſo great very{imilitude, 


> 3. 
That Chyle is 
imported allo 


brought Chyle from the ſtomach to the Paps, into the wens, 


for the ſuſtenance of the infant;afrer he 15borng 
E LU WE, vl 


b 


in pregnanc 
women, 


9, 
From the Au: 
thoriry of 
Hippocrates, 
& 


lib. de Natur. 
Puri, 


'P APRN 0: $62, ol. * . | 
iLremainsnow chatwe ſee, whether gay por-" 
tion thereof be deduced: alſo tothe womb, for 
his nouriſhment before he is/bory. Firſt, thtre-- 
fore, let us ſeriouſly conſider, what'liphr harh 
been. anciently given to- rhis- obſcure diſqui-- 
firion, by thar Genius of Nature, Hrpporyaes' 3 
who hath ſundry pregnant Texrs.co rhus pur- 

{e, 9.24 | 

" Aon fattis grandiorem ( ſaith He') compri- 
mere mulieris Ventrem, & quod in cibo potuque 
eſt p:nguiſſimum & candidum, magiſque ateri ca- 
lore dulcoratum, 11 mmammas tendere, . & i18-wteros 
quoque extguam poriionem per eaſdemwenas dr- 
ferri.. In which words the reverend-Anthor 
roucherh. upon” two' things very conſiderable 
andpertinenr. * (1) Fhar the far, white, and 
{weer Chyle is carried up'to the paps, by com - 
preſſion of the Veng Laftee,andthe common Recep- 
zacle of the Chyle; the {woln womb being in- 
cumbent upon them, and preſſing the Chyle 
upwards. For, that Comnprelion cannot 
be underſtood of the veines and arterieyin the 
Jower belly, as if they were thereby urged ro 
difporge their bloud into rhe paps, tor the ge- 
nerationof milk ; becauſe, a compreſſion of 
thoſe veins and arteries, that are n2cer the Yer- 
tebre Lumborum, would neceſſarily hinder the 
courſe and recourſe of the blond, requiſite to 
the work ſuppoſed. Bur, as Pexquet will have 
the weight of the Liver,.-moved up and down 
in reſpiration, to conduce to the compreſſion 
of the ſtomach,vene lafee,and recepracle,from 
the upper part of the abdomen : So- will Hip- 
pocrates: 
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poorates haveit, that;from the lower part, the - 
Lcompreſſion of the - womans belly by the 
groprmefſe and weight of the-child, dochcauſe 
the Chyletoalkerirs courſe'( his words, in a- 
notherplace, being, convertstur ad mammis., ,, 1. 
guodeeſt thele: fomum ex humido)andflow vpward * ; 
tothe paps. Thuszhe Scythians, as [Herodotus 
reports, had a trick to'blow up the wotnbs of 
their Mares, by certain ſuMacoria offca, like 
Pipes, tothe end thar therr belles. being.com- 
preſſed bythe ſwelling of their wombs, 'the 
greater abundance. of Chyle might be protru- 
ded into their udders, and ſo :their milke en- 
creaſed, (2) Since by reaſon of the ſame 
Comprcfſion, the paſſage of the Milk,by veſ- 
' ſels tending fromthe paps tothe womb, is not 
ſo-apen andfree, as while the burthen of the 
womb-was lefle 3 thence it comes,rhat{o'ſmall 
a quantity of the Chyle is imported into the 
womb, as will not fuffice tothe nouriſhment 
of rhe heh \ Much Chyle, therefore, flow- 


ing tothe-paps from the Yene Laftee, and the 
Common Receptacle; and ſome milk alſo re- 
Howing from the womb tothem, by reaſon of 
this Comprefſion mentioned » it"15 no won- 
wa, if the paps art thar'timeſwel-above mea- 

ures | | 

A ſecond memorable (place of Z1ppocrates, libr. citat. 

to this purpoſe, is that ; Ad mammas enim | 
uterum ejuſmodi venule, & confimiles;feruntor. 

Cumgque ad uterum perveneritslafits formam hbet, 

eoque extguo puer fruitur ': wmamme vero, ub lac 
exceperigt, mamma; mentur. yi 
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23 The'Journey of the Chyle. 

'A third, tothe ſame cffe, is this 4 Fgtus 
quod in ſanguine dultiffimum eſt, ad ſe trabit, ſi- 
mulque aliquantula lafits portione fruitur.\Nhere 
He hinterth the rrue cauſe, why it ts unwhole- 
ſome and dangerous for Infants to ſuck wo- 
men with chil ox; becauſe the beſt of the 
milk is attra&ed by the Foetus, .in-the womb, 
and the worſt is carried to the paps. Which 
He more expreſly declares in theſe words , 
Dum mamma exſuguntur,Uene Jug adeas tendunt 
ampliores redduntur , & ampliores effetie quod 
pingue e# & ventre attrahunt, & 1 mammas 
rranſmittunt 2 giving the reaſon, why. the fart 

and richer -parts of the milk do not aſcend to 
the paps, till after the birth of the child, who 
by trequent ſucking doth dilate and)\amplifie 
the vetlal (formerly too {mall)through which 
the milk is to paſs from the womb to. the paps, 
and ſo make them more capable of rhe thick- 
er liquor ; and hence, doubtleſſe is ir, that the 
milk in womens breaſts is alwaies much'thin- 
ner and wheyiſh, while they are with child, 
than after their delivery. 
bo. From Hippocrates the Firſt, letus go to Hrp- 
Of Dr. Har- pocrates the Second, the immortal Dr. Harvey ; 
vey, who,by frequent diſſc&ions of prxgnant and 
ſuckling Animals, diſcovered that there is 
Chyle or milk imported into the womb. For, 
ct def _— the Cotyledones or Acetabula of the 
Ureri membra- womby He ſaith 3; Cautates ite ſpongte majors 
—_ bumr1- loculaments magittudine non excedunt ; inque 
: ' ſengulas earum, totidem vaſorum umbilicalium ra- 


mult tenuiſſims profuzde penetrant : quippe in iif- 
dem 


The Joarmejoftheljle, ©*2g 
dem al;mentum fetus reconditur ; 101 quidem ſan- 
guineum, ſed mucoſum , ousque albumen crafſius 
plant referens. Unde etiam manifeſtum eſt biſulco- 

' rum Animalium fetus (ut & alios"0mites ) ſan- 
guine materyo non alt,” . And, in the ſubſequent 
paragraph, He adds, coarfatrs biſce geetabulcs, 

08 ſangms » Fn albugintus. liquor emauat 5 eo- 
demque expreſſo, illaftatim contrafts, albidiors, & 
fl accrda conſpictuntur 5 ac demum mammarum pa- 
pillas, aut verrucas penſiles majores referant'; And 
a little after, Opinor,: caruncalas omnes ( uberum 
modo ) non ſanguinem:ſed ſuccam albument fimilem 
concoquere, eundemque fatut ſubminiftrare, - A- 
gain, in another place, tracing the way of this 
milky juice more accurately, He faith ; ab utero 
per cotyledones pertingit ad carunculas placente 
quas quidem i drgitts compreſſeris, ex earum una 
al:iqua (tanquam ex papilla) ſucces iſttus alibilis fa- 
ctle cochlearts menſura emulgetar : 1dque nulls ap= 
parente ſanguine,quem attratiu etiamvalido, num- 
quam elicueris ;, quinetiam- caruncula ſic emultta 
atque inanita, compreſſe ſpomgie inſtar contrabitur 
& flacceſcit ; plurimiſque foraminibus pertuſa 
cernitur.. Adev ut ommbiis indicis pateat, ca- 
runculas iftas eſſe ubera uterina, ſrue albuminis nu- 
trittt conceptacula, And a little afrer, He ex- 
preſly affirms, ſuccumillum tn Gravidis ante par- 
tum, atetabulis conſeruar! ; poſt partum.vero, ad 
mammas deferri, Than which nothing can be T_ 
more plain,more poſitive. /''/ . >. | It, 

To the Authorities of theſe great men, let one the 
* us adde the confideration- of that great Sym- rwixe the - 

, | pathy or conſent betwixt the womb and Oo the 

| nes aps. 
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. The Journey of heChyle. 
ſo: fxequently obſerved in women.  VVhich 
Gonſent.cannoube cauled by:narves, nor by 

. veins ,norby arterics,.norby {imilitude of {ub- 

- Gance,norby,contiguity.offtuationzand there» 

-faremofiprobably,by mediatian of theſc pre- 

ſuppoſed ©by liferous veffelsterding from rhe 

. paps.to the wambe. : (1\Nati.by Nerves :,.Þe- 
cauſe the :paps derive theit: nerves fromthe 
faurth:iatercoſtall pair, orche:fifth pair of-che 
thorax 2 and the wemb.is ſupplied -with ſenſe 
framthenerves.af the o> ſacrwngand alſo from 
thedixth:conjugation of thera. '(2) Not by | 
Verns er Arteries ; becauſe they arc,both,delti- 
tute of fenſc, as Galen:himſelf affirms. (3) Not 
"an Oy; of ſubfiancegbecauſe the paps .can- * 

moſtly.of Glandules, and- the body of the 
womb is membranous. (4) Not'by Contiguous 
ſituation 3 becauſe rhe paps and wamb are far 
diſtant cacih.trom theother,It.beinggtherefore, 
-moſt certain, that all ſympatby berwixt parts 
:of the body, doth atiſeeither ex Yaſorum Com- 
mM47401e0r exoperts ſocietate, orbothy.andthat 
-betwixt-the paps and waornþ'therc is ao com- 

-munion of veſlcls,unleſſeit:be:of ſome chylite- 
ous veſſels derived from thoſe to:thiszandthart 
there is.a ſociety of office berwixe the paps aud 
womb, both containing «the Alimegrt of.the 
chuld : itis highly conſentancous totruch that 
there are ſuch veſſels ( thaugh\yerandiſcove- 
red ) by which the. Chyle 1s carried. from the 
paps tothe womb, while che infant remains. 


_ therein,and back againfrom:the womb to the 


paps,Aafrcrhe is born. This being granted, we 
Os - - may 


=. The F- 

clecrly winderfland rhewayes and'man- 
we che aſcent'ot rhe milk from rhe womb 
ro the paps 3 andthe reflux of irfrom the paps 
ro che womb, fo frequent! nithtloncy? by 
Hippory ates \Ne may underſtand'slfo;hlow the 
good or evill affe&ionsiof rfrewombrare'com- 
municated to'rhe'paps; and howtt comes, that 
a Cancer cured! in the paps, doth revive'and 
grow agairr in the womb, antics verſ#, And 
thus may we underſtand thofe-Aphoriſms of 
Hippocrates; St grauude —_ fpantgre- 
penteilla abortit;ſi gravide lacmultum e mammuef- 
fHubtfolthm inde heme piboids be alice manme, 
f@tum ſaxtorem.In reſpeQtof rtheleveſiels,are we 
morcover to. interpret,that Recirude of cone 
| ſent betwixt the pappsand-womb.,. intimated 
in that Aphor.Grawida gemelles gerens, ſi dexte- 
ra mamms fiat gracilis, mayemrs.ft vero finiftra f@- 
minam abortit fetus enim mares 1n dextris, fe- 
mn th: ſiniftres ma 


S, . 
" * To*conclude tis Diſquificion, therefore , 


anda / / + 


firice it'i$ manifeſt char there are ſome ſuch 4 canjeaurg) 
Chyliferous veffels, or du#as,, by which the deſciprion of 
aps and'wombhave a reciprocall commercez ,,gr,%cadin 
1t 15not improbable;they are derived from rhe from the paps,. 
extremities of rhe Chyliferous veins of rhe 9 *< womb. 


thorax, where thoſe enter into'the ſubclavian 
veins, or thebranches of che vera cava;; being 
diffeminared' on cach fide one, to' each pap 3 
whereunto'ſo ſoon as they haye infinuared 
themſelves, and diſperted ſeveral ſmall ſur- 
cles, ro lead a long the chyle to the nipples, 
they may be' conceived to' emitrothers ow 
| cs 


te WW. 


.ZT 


I2 


iferous- - -, 


ches downward along the abdomen, that -in- 
ſert themſelves into the womb, on each fide 
one 3 and. perchance ſome one allo into the. 
- bladder, it having been obſerved, that Chyle 
bath been avoided by utine.. But, what need 
we thus anticipate, Dy conje&ure, when we 
dayly expe . the: diſcovery - of the Nees 
through whichthey paſſe;by Anatomiſts, who 
now a dayes excrcile themſelves 1n tric en- 
quiry after them? | 


- © ang tfcatzon. .. © 
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0F. SANGUIFICATION. 


Exercitation the Fourth. 


Of Sanguification, 


als | Wha the ſmaller and lefle conſpicuous Ri- 
RY vulets of the Chyle, we now come to ſur- 
Themoſt vey the grand and plainly viſible Current 
parrof the rhercofz which being imported (as we former- 
__ Chylc is con- ; , SILLY . 
vertedimo 1y declared) into. the ſubclavian veins, from 
blood, them into the vera cavs,; and thence immedi- 
ately diſembogued into the right ventricle of 
the heart, is therein converted into a liquor of 
a different colour and nature, viz. Bloud, for 
the fewell of the vical Lamp , and the conti-, 
nual refe&ion of ſpirits vital... And here we 
are ( for method's ſake) in order to confider 
(1)The Mutation which the Chyle ariving at 
the heart, doth therein ſuffer, or the Aion its. 


{rlf, 


Of S anguification, OT 
felf, called Sanguification's (2) The Agent, 0 
principal Effcienr of that Mutation4 (3) The 
"Manner how it is-effeted ; (4) The'4ſes of the 
Bloud, after it is made z-(5) The 44tron of the 
{ame, in order to thoſe-uſes. - 


Concerning the F 1 AS T, viz, the, Afton of 

 Sangwification 3 we advertiſe; thatit is not an Not by an Or- 

Organical a&ion, or ſuch as depends upon the ganicall, bur a 
5 con, 4 axpe POO © Similary A8i- 

Ones 


peculiar conſtitution, or fabrique of any Or. 
| monarn part of the body ; but meerly a Simi- 

ary-one. For, {ince the blond,when made,is a 
{ſimilar body ;/ and 'the: Chyle of which it is 
madezis likewiſe a ſimilar body 5 and that the 
Chyle doth not become bloud, by ſeparation 
of anyone. or, more /parts of it, from any 0- 
tber(as the Urine and Bile are made) but on- 
ly by a kind of Exalration of its nature, or an 
advance of thoſe Natural ſpirits it containeth, 
into vital or more ſublimed and ative ancs, 
while the vital ſpirits, przexiſtent in the Ven- 
tricles of the heart, do enkindlethe ſame hear, 
and cauſe the ſame diffuſive or expanſive mo- 


tion in the Natural, which themfſclves have - 


formerly acquired : we ſay, confidcring theſe 
rhings, 1t is manifeſt, that the work is done by 
ſimple” Aſſimilation 5, and ' conſequently thar 
Sanguification is an Action ſimilar, nor 
Organical, as' hath becn long crroncouſly 
affirmed. 
Concerning the SECOND, v7z. the Efficren!, 
let us firſt examine what that cannot bez and 
ſo we ſhall the more eaſily and certainly find 


what it muſtbe, The _ Agent, or Author | 


ot 
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2. 
- Whoſe Prima- 
ry Efficient, is 


not the Liver; 


 _ Of Sangu' fication. £ 
of the work of Sanguification, is not either the 
Liver, as Galenand his Scators conceived and 
taught orthe vers, as ſome Anatomilts have 
dreamed-;or the {ubKance of the Heart, as A- 
riftofle and his Diſciples have aſſerted z or any 
other organ of the body. ; 
To be more particulars we affirm, the Z-wer 
not to be the Agent in the work of Sanguifica- 
tion 3 and that for ſundry reaſons. (1) No 
part of the Chyle is brought to the Liver , by 
any one or more of the Venz Lactez: they in 
the lower belly generally exoncrating- them- 
ſelves intothe Common Recepracle; and thoſe - 
in the Thorax being terminated in the ſubcla» 
vian veins : and therefore ir is impoſſible the 
Liver ſhould transforme chyle into - blood, 
when no chyle canarrive thercat. (3) There 
is blood tv be ſcen in an Embryo, before even 


the vey rudiments of the Liverare delinea- 


; de gen, Animal. 


exercit, 18. 


red ; and what hath bceing before, cannot be 
the cffe&t of what bath no beeing till after- 
ward, That the blood bath prioricy of cxi- 
ſtence, is manifeſt fromthe obſervations of Dy. 
Harvey, who exprelſsly affirms, Sanguinem dart, 
antequam quicquam 'corpores reliqut extfat 5 eſ[e- 
que eum, pre cEteris ommbas fetus paritbas, pri- 
mogeritum 3 & abipſo, tum materiam, ex qua 
corporatur foetus, tum nutrimentum, quo augetur, 


procedere ; eſſe denique ( ſi modo ulla fuertt ) pri- 


mam particulam genitalem, (3 ) After the Chick 
1s perfectly formed in the egg, and hath its 
veins andarterics wptentoT with blood ; yet 


doth the Liver ſtill remain pale and whitiſh, 


F 


nor 


ſanguis 4 jecore. From 


on” OE ER DS. On 
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not without ſome- ſmall rinture of yellows 
which ob{crvation dothof it fel alone demon- 
ſtratively depolſe the Liver from the office of 


| Sanguification» and conferre that dignity upon 


fomeotber Agent; -For , how can the Liver, 
ſuppoling the Chyle were brought to it, give a 
deep redneſs thereunto, while ic ſelf yet conti- 
nueth whice 2 Can any thing give thatro ano- 
ther, which it ſelf hath not > This alſo is certi- 
fied by the experience of Dy. Harvey , who 


thereupon firmly concludes ; jecur & calorem, ,v,c1.1e gen 4- 
& colorem ſuum a ſang mutuatur ; 209 autem nimal.s1 jub 
ence it may be obſerved, #"*n 


that the native colour of the Liver is not red, 
but pale, with a faint mixtute of yellow 3and 


that, what redneſs it doth afterward acquire, _ 


is communicated to it from the blood continu- 


ally percolated chrough the parenchyma of ir. 


Both which may more plainly appear by this, 


thatin a Chick not yetexcluded from the ſhell, - 


that. yellow paleneſs of the Liver is viſible, 
even the very-laſt day -of the Hens incubation 3 
though ar that time the ſame begins to incline 
toward ſome degree of redneſs, which is more 
and more augmented every day aftcr the chick 
is hatched. Again, if you fill a bladder with 
warm water, and through a ſlender pipe inject 
the ſame, by the trunck eirher of the vena Ca- 


va, or vena Portz,into the Liver 3 and fo rinſe 


out the blood remaining in the veſſels and fub- 
ſtance thereof ; you ſhall ſenſibly perceive the 
redneſs of the Liver to vaniſh away, and acer- 
tain- duskiſh or ſooty yellownefle- ſucceed w 

P % the 


4 5 


/ 


| Of Sanguification, 
the room, Which obſcure yellowneſle, doubt- 
Ieſſe, hath its original meerly from the tin&ure 
of Choler. However, moſt certain it is, that 
the Liver hath natively no redneſs at all z and 
what it afterward contraceth, is adventitious, 
and from the blood. To this purpoſe is that 
jen ciao, Caſic experiment of Dr. Harvey z 1mo vero je- 
cur, lien, rexes, pulmo, & cor ipſum (ſi ſanguinem 
inde omnem expreſſer!s, cuj us pracipue gratia wiſ- 
cera djicuntur) expall-ſcunt illico, & partibus fri- 
gidis accenſenda ſunt. So that we may with 
good warrant conclude, that the office of San- 
uification was, by the Galeniſts , afſigned to' 
I Liver, rather upon inconfiderate partiality, 
than any right at all. | 
( 2 ), Ot the vers alſo the ſame may be ſaid. 
Nor the veing, For , 1f that rule of Galen holds true (as cer- 
' rainly it doth) 3 Quod mutatur, in ejus ſpeciem, & 
quo mutatur , faceſſit 3 the veins can never be 
thought fir, to transform the Chyle intoblood. 
For,theirColour is white and ſomewhat tranſ- 
lucid 3 their ſubſtance viſcid , membranous, 
and bloodleſs ; they have no parenchyma, and 
very little cither of hcat or ſpirits of their own: 
whereas, on the contrary, the Blood is of a 
deep red, not tranflucid, ofa {ſubſtance fluid 
and interminate, and abounds with heat and 
; | ſpirics. And, therefore, it were vain to expe&t 
an Affimilation , where the ſuppoſed Agent 
and Patient are of natures in all things ſo in- 
compatible, ſo contrary. We deny not , that 
the veins in ſome reſpe& .conduce to the Cox- 
ſer vation of the blood 3 but how > Only as they 


Of Sanguification. ; 
are Orgaris,inſervient to the defence of ir from 
external injuries \and the reduRion of i from 
the parts upon which it was'newly affaſed: out 


| of the arteries. Andasfor any fimilar Aion 


of the veins" upon the blood 3 they have none 
at all : yea ', their office of Conſerving it doth 
conſiſt chiefly in their -inaQtivity,z.e.in'this;that 
they are not apt to alter or deprave ir; asGlafs- 
veſſells are the beſt to conſerve liquors in; be- 
cauſe they neither communicate any ill quali- 


| t{& of their own, nor permir the like tobe 


communicated from others to them. Bur, that 
which doth principally conſerve the blood in 
the purity of ies natur2 , is the very ſane thing 
that makes it from the beginning, w/z, thea7- 
tal Heat and Spirits derived from the Heart,which 
by their enlivening warmth, and continuall 
motion, donot only vindicate: the blood from 
corruption , bur alſo all the ſolid parts of the 
body, and ſoeven the veins themſelves alſo, as 
long as the Lamp of life continueth burning, 


And thatbeing once extinguiſhed ; how ſoon, 


alas ! doallparrsof the body yeeld tothe quick 
tyranny of corruption ? 


L ; 
| or hath the Heart more right to this Nor the Heert: 
( 3) N | 5 bur the vital 


j , "ih irit, refidin 
rowes all its vital heat and adtivity meerly ia the blood. 


noble office of Sanpuification. For , that bor- þ 


from the vital blood contained in its ventricles, 
and diſtributed into its ſubſtance by the Coro- 
nary arteries. | Of which vital influx were the 
Heart deprived , but for ſome few moments 3 
ir would ſoon become as torpid and motion- 


far 


"Ong 


leſs, as any other part of the whole body ſo. - 


he 
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far is it from cxalting the. Chyle into ſo noble - 
a NeQar,, as the blood is,by any (imilar a&ion 
of .its owne, To aſſure this, plcaſe you, take 
out the yet-panting Heartof any the ſtrongeſt 
and ſoundefi Animal, and having with warm 
water rinſed all theblaqd ent of the ventricles, 
fil them again with warm Chyle or Milk 5 
. andſce whether it will be able to convert the 
ſame inro blood, Certainly , you ſhall find 
none the leaſt change tobe wrought upon'the 
liquor infuſed. Yerthe Heart is a ſolid and 
Krong part ;and one would ſcarce think it pro- 
_  bable, that that a&ion, which iris ſuppoſed to 
performe , by reaſon of its ſolid ſubſtance, 
ſhould be intercepted in ſo ſhort a ſpace of © 
time. Foraſmuch,therefore,as the Heart doth, 
in a moments time, ſurcealc its a&ivity , and 
deſiſt fromthe work of changing Chyle into 
blood, as ſoon as the vital blood is effuſed qut 
of its ventricles ; it is as manifeſt, as certain 
that the virtue Generative of blood, is not ra- 
dicated in the ſolid ſubſtance of the Heart,pri- 
| marily, but in — elſe, vrz. in that very 

thing , upon whoſe ablence immediately that 
virtue 1s deſtroyed , which is the vital Blood. 
Apain;the difſe&ion of Living Animals teach- 
eth us; that the vital Heat is much greater in 
the ventricles , [than in the ſubſtance. of the 
Heart : and Reaſon biddeth us thence to in- 
ferr, that the ſame Heat is originally in the 
ventricles, and bur at ſecond hand, or by way 
of communication, in the parenchyma. Now, 
if the Aﬀtivity of even the Heart ir ſelf, be de- 


rived 
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rived originally fromrhe viral Blood 5and that 


the vital Blood be more powerfull than: rhe 
Hearc : we can hardly deny the ſame tobe 
the Primary Cauſe, or Agent of Sanguificati- 
on zunleſs ( art leaft ) ir ſhall appear , that the 
vital blood 15 leſs apt for fuch a work, than the 
Heart. But, comparing the agrecablenefs of 
the Heart to ſuch an office,with that of the vi- 

tal Blood to the ſame; we ſhall quickly per- 
ceive which of the two hath the greater. For, 

the vital Bloods of the fame ſpecies with the 


thing to be made or-produced 3 but the ſub- 


ftance of the Heart is far different from it, Ir 
being, therefore , canonical, that all Naturall 
Agents endeavour, according to their energy; 
ro aſhimilate to their own nature the thing,up- 
on which they at: it ſeems of equal certain- 
ty, that the aQivity of the vnal Blood, is moſt 
properly configned to the work of Sanguifica- 
rion. A further evidence of this, may be drawn 
from hence, that the Chyle and Blood are moſt 
intimately mixed together in the ventricles of 
the Heart 3 while the Chyle doth only ſuper- 
ficzally and in tranfitu noch the ſides of them. 
To which may be added,that the Chyle makes 
bur a very ſhort ſtay tn the Heart: but remains 
conſtantly commixed with the Blood, untill ir 
be thereto perfealy aſſimilated. Laſtly, the 
blood flowing in the heart, arteries, and veins, 
doth exceed the Chyle of one meal, in quanti- 
ty at leaſt ten times,and in ſtrength or a@ivity, 
an hundred ;, (for, what is more potent, then 
that ſpirit, which enliveneth the whole _ 3 
| what 
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what ſofter, gentler, and more eaſily ſupera- 
ble, chan-Chyle 2) and therefore,no doubt bur 

the Bloud doth eaſily obtain the viftory. over 
the Chyle, and ovex-run it with his own na- 

ture, | 
; To ſecure this Aﬀertion from all doube 
whichalone Whatever , let us have recourſe to the obſcr- 
- nant why vations of 'Dr, H A R YET (the true Ocdipus 
7 ron our 1n all abſtruſities of this conſe, -rome progreſs 


of the Culligue of Nature in the generation of the parts of an 
meatum. 


Animal ſucceſſively one after anothers and we 
ſhall ſoon be ſatisfed , that the Firſt Bloud is 
made by the vital ſpirit. That great man 
atteſteth, that the white of the Egpge doth for 
{ome daycs after the Hen hath ſat a-brood up- 
on it,rctain its native whiteneſle, and that out 
of the Colliquament, or VVhice , made more 


thin and fluid, the Chick is generated, with- 
out the addition of any other matter, The 
Queſtion then is only this, How that white colour 
1nthe Colliquamentum, or ſo much of it as the Pla- 
F1que faculty converts into blood; comes to be chan- 
gedintored? 

Certain it is, this cannot be effe&:d by any 
thing that was red before 53 becauſe there is 
no part of the Egge of, or inclining to, that co- 
Jourzand the yelk remains intire a good while . 
after there is bloud to be {cen in the purtum 
ſaliens.Nor 1s it the Fleſhy parts, that commu- 
nicate this vermillion tincture to the bloud , 
becauſe they remain white after the bloud is 
made out of the Colliquamentum : and it is 
much more reaſonable, that the fleſhy parts 

| derive 
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derive their redneſſe- wholly from the bloud, 
perpetually ircigating: and.waſhing them in 
its Circulation, For, their rednefle grows up- 
on them by degrees, and thar ſooner or later, 
ap_——__ to the degrees of Heat impreſſed 
upon the Egge by the Hen, and. according to 
rhe greater or leſſe quantity of bloud arriving 
ar them. Some-parts, which are bur lightly 
rouched by the bloud, never become red ; in 
which account are the coats of the Eyes, the 
Ligaments; Tendons, Membranes, Bones, &c. 
Others obtain a certain paleneſſe daſhed with 
a'{paring mixture of red ;'as.the Glandules 
which as they are furniſhed with greatcr or- 
ſmaller arteries ( reſpective totheir magni- 
rude-) ſo are they tinged with more or Iciſe of 
redneſſe, TheMuſculous fleſh is more deep- 
ly died with ſcarlet, than the Glandules 5 as 
being irrigated - with greater ftreames of 
bloud, The Kidneys, Liver,Spleen,Lungs,and 
Heart, are/all waſhed with full ſtreams of 
bloudzand therefore have adecper dye of red- 
neſſe,than any other parts : and yet are much 
lefſe red, than the bloud icſclf. Now it is more 
reaſonable to conceive;that theGreater ſhould 
communicate 1ts virtue to the Leſſer, than on 
the contrary, the Leſſer ro the Greater, | For, 
how can any Natural Agent operate beyond 
the ſphere of its aQtivity,7,e, rhe meaſure of 
its power. 2 or communicate that toanother, 
which it ſelf. wanteth 2 Again, nothing can 
have an aMivity, before it hath a becing : and 
conſequently the ſolid parts cannot give a rags 
- F G NCLS 
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ncſſe to the bloud, becauſe they are not in 
beein grill after the blond. Nothing, therefore, 
remams.to be the Efficient of che Bloud, bur 


the /7:al Spirit, kindled originally in the purcſt 
parr of the ſeminal matter, or Coll: quamentum 
which we may well denominate the Yztal Lee 
quor, ; IG: 

Concerning the TH / RD confiderable,uz. 


The Manner the Manner of this grand operation of rhe Vi- - 


how bloud is 
firſt generare 


, tal Spirit 5 though 1r be very obſcure, yer doe 


in an Embryo, WC not think it altogether inexplicable, it we 
by that Viral deduce the bloud trom its firſt Origine, the 


Spirit. 


newly mentioned Y7ral Liquor. This Yital E1- 
quor, Lefove it aſſumes the colour and forme of 
Bloud, doth begin ro ſepararte it ſelf from the 
other parts of rhe Egge ( to which it 1s at firſt 
promi{cuouſly admixed)and to runne its ſelfe 
out into certain ſlender rivulets, or branch- 
ingswhich afterward become Veins. Theſe 
r1volets concurring in a point, mcet alrogether 
at the centre of the {ul:zquamentumswhich cen- 
tre being the principal ſcat of the Plaſtique 
ſpirit, and acquiring a cextam mication, or 
pulſation, is then called Punftum Saltens? And 
all rhis is done, before there is any the leaſt 
appcarance of bloud in the Egge, So ſoon, 
t1crefore,as theſe Rivulets are conjoyned, the 
Flux ob the /7tal Liquor is, for ſome time, fo 
hindred by,and repreſsed in them, as that be- 
ing indefinently agitated by the Sprrit of Life, 
i zſtuatcth, and.indeavonrs'to expand ir-ſclf 
and enlarge its bounds: and ſecing that it can- 
not flow back againe toward the circumfe- 
rencez 
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rence,by the ſame paſſages, which brought ir 
roward the centre, by reaſon of freſh ſupplies 
of Vital Liquor preſſing it forward continually 
in the courſe begun ; it is compelled to force 
ic ſelf again into the ſeminal matter, from 
. whence ac firſt ir began its motion, through o- 
ther flender conduirs newly for that purpoſe 
formed, and then it begins to flow ina round. 
For, this appears to be the rrue reaſon of the 
Circumpyration of the Fital Liquor, from the 
very beginning. Soon after this,the Rivulets 
or pipes firſt made» and leading from the cir- 
cumterence to the Centre, become Yezrs 5 and 
che others made in the ſecond place, and lea» 
ding from the centre to the cicumference,be- 
come Arteries : which'yet others difallouv, in 
reſpec of the fabrick of the valves)and then in 
the poynt of their concourle or confluence, the 
Heart 1s framed. Through which E cart, and 
the conduits annexed or (rather) continued 
unto it,the one ſort tending toward, the other 
from-ward the centre 3 the Y*tal L1quer doth 
(while life laſterhhperperuate its motion : and 
at the ſame rime irrigate and vivifie all parts 
of the matter, which ir-conrinually waſheth 
in thatits circular courſe.Now this Crreula 707 
is begun, for ſome time before he Viral Li- 
quor 1s excocted into blond 3; as may be con- 
ccived from hence, that when the motion of 
the Punftum Sabiens is plainly viſible, there 1s 
no blond, but only a cheat, tranſparent liquor, 
or (as the Learned Harvey call s it) the Coll:- 
quamentum 2: and alſo from hence, that while 
| G 2 the 


and in what. 
part of the 
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the Seminal Matter is yetthin and fluid,” the 
Vital Liquor: can cafily diſperſe its channels 
rhrough the ſame 3 there bcing then no 1m- 
pediment to that its expanſive motion, and 0- 
peration : but, if it ſhould deter irs diſperſion 
and making of rivulets, til atrcr the ſolid parts 
were made;'tis hard to concelve, how it could 
be able to ſhoot it ſelf furth into branches, and 
make its way through them. . 

This Darce of Life being thus begun,though 
no Bloud yer appears, yet ſoon atter it doth 


Conception it appear 3 the Vital Liquor,while continually 
( though ſlowly)circulared, by little and little * 
aſſuming the form of Bloud. And the place 
in which rhe bloud firit ſhews it ſelfe, is the 
Choy10453 not the Heart, For, ſeeing that rhe 
Chorion ought tobe made ſolid and firme , be- 
tore any orher of the parts of the Conception, 


is arſt gencra* 
red, VIZ in the 
Chirtan, 


inſomuch as it ſerveth as well for. the ſafc- 
guard, as nouriſhment of all the other parts ; 
and that tothis end, there is no moyſture com- 
ming from wichout, that might hinder its be- 
ing madeſolid ; and chat the Chorion, as in- 
volving the whole conception, is the firſt part 
that recciveth the warmth of the Hen, during 
her incubation-: we ſay, from hence it comes, 
that the: vital Liquor doth firſt of all obtain 
the forme of Bloud in the Chorion. And this 
iseftc&ed the ſooner,becauſe the vital Liquor 
doth more cally emit its exhalations, in that 
place, as being in the circumference, than in 
any other more remote from it ; and unleſſe 
thoſe exhalations were freely emitted, the 


| Spirits 
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Spirits of the , Y7tell L:1qner-would inevitably 
be ſoon/- extinguiſhed, - It - is moreoyer'proy 
bable,that at this time, the Vital Heat is more 
potent and active inthe exteriour parts of the 
Conception,than in the Centre 3, and ſo,thar 
the Firſt Bloud is made in the Chorion, where 
it firſt diſcovers it-ſelt to the fightof che-in- 
{pe&or. Hence alſo we ay obſcrve, that be- 
cauſe there is no bloud to be diſcerned in the - 
Punfum Saliens, for many hours together af- 
tcr bloud is diſcernable in the-Chorzoz :. there- 
fore, muſt the Circulation of the bloud be ex- 
cceding flow in the begining;tor,as ſoon as the 
bloud, that is in the Chor/on, performing its 
circular , motion, arriveth at the Heart, it 
cannot but be diſcerned in the Punttum S4- 
Les. 
Now, theſe obſervations being undeniable, ,. 7% 
| NY” e genera- 
we may ſafely aſſert z that the Yztal Spiit in tion of Blood, 
the Seminal matter, being cxcited and aſſiſted whar are the 
y the external. heat of the Hen ſicting upon ggneueent 
hc Egge3 and by degrees becoming a&tive,and Cauſt 
nfuſing hear into the vital Liquor, wherein v*rhe Ac- 


es: and 
"it doth reſide: doth thereupon, in procefle of ar, ou: 
time,induce the colour of bloud 3 and that on- 
ly by means of its vital Heat and Motion and 
that.no other part is to be reputed for Prin«. 
cipal Agent, 1n the work of Sanguification. 
Nevertheleſſc, we do not hereby exclude Cor- 
current extrinſecal Agents, or Cauſes : but into 
that account readily admit the Hen, whoſe 
warmth art firſt both excited-and afliſted the. 
Vual Spiritin the work of Sanguification3 Rn 
| nc 
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the ſubRance of the Heart itſelf , which after- 
ward conduceth in ſome fort ro the ſame. Nor 
do werepudiate Acceſſory Organical Cauſes ; as 
the Fabrick of the Heart, the Arteries and Verns, 
| all which areinſervient to the continual mo- 
tion of the blond. © Only we affirme, that the 
Vital ſpirer, Ly yeaſon of its Heat and Mationghath 
a juſt right to the digntty of Prizcipal Agent y tn 
making of Blood. 

30 Ve ſay, By reaſon of 11s Heat and motion. For, 
The Conver- that Colours frequently are advanced from a 
Colliqueamentum White; or pale, to ſeveral kinds of Red, meerly 
no B'oud,?! by Heat and Motion 3 is demonſtrable by ſun- 
motion of the dry caſie and familiar Experiments. Our Con- 
Virall Spirit; feEtioners well know , that long boyling of 
Cnr ez. Quinces and other Fruits doth give themarud- 
gous Experi- dy colour, So likewiſe Fruirs baked inan oven, 

ments, and 0b- are more inclined to redneſs, than while the 
frrvatins. ere raw. The ſame is trucalſo even of Fleſh, 
| and Bread, which by baking or roſting, acquire 
redneſs in their ſuperficial parts : and ſome 
Chymiſts affirme, that a Tin&ure of Brcad 
will aſſume a certain degree of redneſs, after 
long digeſtion. This 15 not, we acknowledge, 
common to all LO Inny {1mple ones 3 
for fimple waters, and ſuch as are deſtilled, 


ſuffer little or no change of colour , upon de- 

coction, though long. Bur enerally all Com- 

pound Liquors, eſpecially if they contain any 

Nutritive juice , in amy g—_— and 
of ſalr,or 


have beſides any touc cid ſpirits in 
them : arcobſerved toacquire a {anguine tin- 
ture, by decoction, Upon which fercile hint, 

| EO 
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as we conje&ure, that highly Learned, Indu- 


ftrious, and Acute Perſon, Dr. ENT, ſeems to in 4poleg. 
have grounded that ingenious opinion of his ; 9 cireuetione 


that the Redneſs of the Blood ariſeth ex Acidi-/ 


tate ſpiritus Utalis ſalinet , from the Acidity of p. 19. 


the wital ſpirits, having their original from a 
certain {eminal ſalt. However, we have 
reaſon to perſwade our ſelves, that all vital 
Liquors , 1.6, fuch whercinthe vital ſpirirs of 
Animals do reſide, arc apt to acquire more or 
leſs of redneſs z provided they obtain ſufficient 
Heat, and agitation or ſtrife in their motions. 
This 1s evident in all Sanguineous Animals, in 
which the Chyle is firſt white, and after chan- 
geth into blond. And as for ExſanguiousAni- 
mals , they allo give ſome teſtimony of rhis 
truth 3 as may be inſtanced in Oyſters, in 
which bloud is frequently found(and yer with- 
out a prodigy Yin ſumm:r time,by reaſqn their: 
vital Heat ſeems then to be augmented : and 
in winter , when their Heat is again leſſened, 
below what 1s requiſite to induce” redneſs, 
their vital juice 1s alwayes whitiſh. To return 
roſanguineous Animals zas they are generall 
hotrer of conſtitution , than Exſangmous; 4 
are theirSanguine parts alwayes hotter , than 
their pale and white parts, In like manner, in 
cold diſeaſes, as the Green ſickneſs, Cachexy, 
Dropſy , and in all Phlegmarique conſticuri- 
ons, the bloud is paler, than in hor diſcaſes and 
conſtitutions. Again, the venal blood, as it” 
loſeth the heat, which ic had acquiredin paſſ- 
- Ing through the heart and arteries z ſo doth it 


propor= 
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proportionately _by little. and little loſe that 
florid and deep ſcarler dye, that it had in the 
heart and arteries, For , blood let forth of a 
vein, appears blewiſh, and comesſhort of that 
lively freſh ſcarler , thatis obſerved in bloud 
eMfluxed from an Artery, All which clearly 
ſhew, by whole efficiency, it is , that the vital 
juice (in Sanguineous Animals) 1s excoted in- 
ro Bloud 3 and what conſerves the ſame 1n its 
primitive purity and luſtre : Tz. the tal ſpi- 
rt continually renewcd in, and enlivening the 
, bloods for, that being ence extinguithed, how 
{ſoon doth the bloud degenerate into Cruo7,and 
 leſeitsfreſh ſcarlet tincture ? 
” Rings cn. Having thus inveſti ated what that is, which | 
Azent, which" Makes the Fir Bloud in an Embryo, by con- 
maketh the verting the wital Liquor ,' from a whute, Hito 4 
gen », purple Nectar: we cannot be long in exptoring 
doth make it What thar is, which in Azemals makerth bloud 
everafterin a]] rhe life after,, by FUVEIn the Chyle like. 
an Animal, dit- - Ba HS } 6 
ng like, wiſc, from a white into. a red liquor, It is an 
infallible rule, you know , that the zdextrty of 
Effefts dependeth upon the 1gentity 'of Cauſes 3 be- 
cauſe an effc& is not ſuppoſed to be , untill ic 
hath obtained exiſtence from its proper cau- 
ſes: andatrthe ſame time the caulcs give that 
cxiſtence,they cannot bur give alſothe identity 
belonging rot. All which is imported in thar 
common Axiome, ldem , qua idem, [emper facit 
zdem, For, though Free and Arluirary Cauſes 
may att ar libcrty,and, by varying the manner 
of their opcrating , vary allo their effects : yer 
Natural” ones are bound up to a determinate: 
mode 
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mode of energie , and muſt, as long as they 


continue the ſame, a after one” aid the ſame” 


way z and ſo produce invariably the ſame ef- 
tes. Foraſmuch, therefore, as the Efficient 
of the Firſt Blood, is an Agent Natural, and 
not Arbitrary ; if it continue the ſame in an A 
nimal, while the Animal lives, it muſt of ne- 
ceſſity continue the ſame operation. That ir 
doth continue the very ſame, during life, is 
moſt certain; becauſe ir is the Principle of life, 
nor car life ſubſilt for ſo much as one moment 
without it. Nor doth this Efficient of Bloud 
only perſiſt the ſame in the body , that it was 


at the firſt conception ; bur Jon every day - 


more vigorous , potent and fit for the work, 
untill the Animal hath attained to the flower 
of hisage : and to imagine that an Agent Na- 
tural ( ich as the Vital Spirit ) ſhould art any 
time become idle, intermit its operation , and 
not exerciſeall its forces; is 'groſſely abſurd. 
Conclude we therefore, that the Vital Spirit, 
as ir is the Efficient Cauſe of Sanguification, 
in the Embryo fromthe firſt Conception ; ſo is 
it conſtantly Author of the ſame work , untill 
the Animal dieth. | 
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OF THE USES OF THE BLOOD. 


Exercitation the Fifth. | / 
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Art'cle.z, TT followeth now, that we enquire, To what 
ThartheBloud F End Nature hath conſigned ſo continuall a 

devel a province, as this of Sanguification, tro that ſub- 
riſhment ofihe riſe Agent,the Vital Spirit 3 or,more plainly,of 
body. Becauſe ghar #ſe the Blondis, in Sanguineous Ani- 
mals. Concerning this , there are (for ought 
we know ) but Two op1110ns extant 3 the. One, 
that the Blood is the general Nutriment of the bo- 
dy, or Matter by which the ſubſtance of the 
parcs is daily inſtaurated ; the Other , that :t 
- ſerveth both for the matntenance of theuital Flame, 
which cannot ſubſiſt without a perpetual ſupply of 
convenient fewell; and for the refeftton of wital 
ſpirits. The Former , though very antient, and 
generally embraced 5 yer-(in our jud _ 
deſcrvath to give place to the Latter : becauſe 
though the Latrer be new, and as it were of 
bur yeſterdayes ſtanding, yer it hath much 
more of probability,as may beevinced by theſe 

enſuing Arguments, | 
g- (1) Iris well known,that Ar:Fotle,in many 
The contrary places of his works, hath carneſtly contended , 
En: Sanguinem eſſe ultimum tottus . corporis altmen- 
ſundry "36 

th incxpli- £m, that the bloudis the ultimate, or moſt per- 
——_ fet Aliment of the whole body : and that the 
concileable "Whole School of Phyſicians hath given its ſuf- 
zncongruities, | | | frage 
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frage to verific that his Tenent. And yet ma- 
ny things, not caſe tobe explicated, and lefſe 
eaſic ta be reconciled one to another, may be 
obſcrved to attend thereupon. For, Phyſicrans, 
when, in their Phyſiological diſcounſcs., they 
treat of the nature of rhe Bloud and endeavour 
to make good , that it ſerveth to no other uſc, 
bur only ro afford Nuctrimene to the body; they' 
ſuppoſe ir to be a ſubſtance, not fimple and ho- 
mogeneous,but mixt and compounded of Four 
ſeveral juices, promiſcuouſly flowing togethcr 
inthe ſame ſtreams : deducing their principal 
argument hereof , from the C nhiacling of 
the Four Firſt Elementary Qualities ( as they 
call them) and accordingly teaching , that the 
ingredients of bloud are the two ſorts of Fle, 
or Choler (w1z. the yellow , and the blackiſh ) 
Phlegme, and Blood properly ſo called. Further, - 
of cachof theſe difterent humours, They make 
ſome Nutrit:ve (as aſſuming the whole body to 
be made_up of them ) others Excrement:ti- 
045 : and then They decrce;thart the bloud doth 
conſiſt of thoſe diverſe Nutritious humors, as 
of Heterogeneous parts. After , though they 
allow the Phlegme to be the colder and cru- 
derpart, and ſo capable of converſion into 

ood and laudable blood , by more intenſe 
Goon and longer concoCtion ; and likewiſe al. 
low the Choler to be convertible into Melan- 
choly, by aduſtion 3 and blood ro be converti- 
ble into both choler and melancholy , by the 
ſame means: yer will they by no mcans admir 
of a regreſſion of cither Choler or Melancholy 
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into blood. Now, if theſe things be true (as 
may well be doubredJand that there is no pol- 
{ible regreſſe of Melancholy into Choler, nor 
of Choler into laudable Blood : then will it 
inevitably follow, that all the other three jui- 
cesare but only in Order to Melancholy : and 
that Melancholy is the principall and moſt: 
perfe&ly concofted Aliment. Nay more, They 
muſt grant two ſorts of Blood 5 the one, the 
whole maſle of blood contained in the veines, 
and compoſed of thoſe four humours : The 0- 
ther,the more pure,morec florid, and more ſpi- 
ritual part thereof, whtch in a ſtrier ſenſe 
they call blood, and which ſome will have to 
be contained only in the heart and arteries, 
apart from the venous blood, as deputed to 
peculiar and morc noble Uſes, Now,accord- 
ing to this diſtin&ion, tt is manifeſt, that not 
rhe pure arceriall bloud is the nouriſhment of 
the body, but the baſer, compoſed of diverſe 
juices, or rather chicfly the Melancholy 3 to 
w hich as to their ultimate rerm, or perte&tion 
the three others tend. And how incongruous 
4t i5,to conceive,that the body is nouriſhed, ei- 

, ther with impure juices, or with Mclancholy 
a cold dry and carthly humour as they de- 
fine itzis obvious to-men of even the ſhalloweſt 
underſtandings. 

thei fun. (22 1 the Blood were the Univerſal Ali- 

frp parts, in- IOCOT of the body, then certainly no part could 


to whotc lud- be nouriſhed, at which the blood doth nor ar- 


Nance the. ' p45 FE Bs . 
blood is noe. J3VE * but we ſee that many parts arc nouriſh- 


admizteds, - Cd, as the Brain , Bones, Nerves, Ligaments, 
> Teſticles, 
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Teſticles, &c. to which notwirhſtandin the 
blood is not fo brought, as tobe admired in- . 


to their ſubſtance : and therefore the blood 
is not the Univerſal Nouriſhment. We fay, 
ſo as tobe admitted into their very ſubſtance z 
for though blood be found in thole parts, yer 
dorh it not penetrate deeply into them, as the 
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Nutritive juice ought to do : aliments er:118 US 1;5, de Atimen 


(ſaith Hrppacrates)ad off a uſque peruemt, & of- to, 


ſftum partes. © The blood doth,indeed,touch up- 
on thoſe parts,in its running round the body 3 
and but only touch them z and for this reaſon, 
that all the parts may be cheriſhed and enli- 
vencd by the Virall Spirits, which it carrieth 
along with it. Thus, in the Brain,veins are no 
where found,but difſeminated upon theMem- 
branes, that are their ſupport ; the Plexus Cho- 
rordes' and ſome other few places excepted, 
Which perhaps } 

denyed any blood to be contained in the brain; 

becauſe it t5-not effuſed into the ſubſtance 

thereof, as it is into the fleſhy or muſculous 

rts. | 


S the reaſon, why Ariſtotle x Hiſt.an.c, 16. 


' G3)Men that are farand plump, have but,,, ©... 
little blood 3 and ſuch as are ſpare and lean, he have 
have abundance : which could not be, if blood *<!caſt 


blood, and ** 


were matter of nouriſhment, And becauſe x.canthe mon. 


Lean perſons have much blood 3 therefore are 
they more lively, couragtuus, and ative, as 
abounding with Spirics, 1n proportion to their 


one quantity of blood. .Hence is it alſo, thar- 

can perſons bear large evacuation of blood, - 

withour detriment of health ; becauſe their- 
4 fleſby 
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fleſhy and muſculous parts,as being firme and 
ſolid, drink up the leaſt quantity of bloud 
in their pores, and ſo there remains the more 
for the fewel of the Vitall Lamp. Whereas, 
on the contrary, groſſc and far perſons, ſuffer 
prone dammage ” large effuſion of bloud ; 

cauſe the habit of their bodies being de- 

{poyled of Spirits and hotter bloud, is filled 

with ſcrous humours, and fo cafily degenera- 
teihinto a Cachexy. In like manner,in a uw 

body, where are more parts to be nourithed, 

there ought to be the more bloud to nouriſh 

them- : bur groſſe men, for the moſt part,cate 

much lcſſe;than lean ; becauſe they have lefle 

veins, and being inclined to ſedentary and un- 

ave lives, they conſume but few Spirits. For 

1t is but a ſmall portion of the Chyle, tht 1s, 
converted into the Succus Nutritizs ( the difſ- 
ſipation of the ſubſtance of the parts, being 
neither ſoſuddain,norgreat, as hath been vul- 

garly conccived, as we formerly explicated) 

and the reſt;after its unprofitable parts are ſe- 
parated, being brought to the heart, is moſtly 

. conſumed in Spirits. Such things,therefore,as 
relievethe Spirits, ſuddainly ſarisfic our hun- 
gerzas good wine, Vhence that Aphoriſm of 

Hippocrates ; Famem,vuint potia ſolu : becauſe. 

vvine _—_ the gra ſp ” 

':4:, (4) In Animals dying of famine, and men 
by ane, © dying of Crnkmerions ; good ſtore of bloud 
have thei: hath been found in the veines and artcries. 
and veins ful} VV hich were impoſſible if bloud were the 
of bloud, nouriſhment of the body : for,theg no Rommel 
cou 
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could periſh by famine,while ic had any bloud | 
in its veſſels: nor could the body be io ema- © - 
ciaced, in conſumptions, while'the veins con- 

tain ſo plenrifull a ſource for the reſarcicion- 

of the parts. Which reaſon, among others, 

induced Dr, Harvey, to conclude ; erſs. ſangwis yur aim 
fit pars corports, non tamen buic n4trieudo ſolam exercit. 52. 
deftizatur. Enimvero, ſi huic duntaxat uſut 1tiſeys 
wiret, nemo fame periret, quamdiu ſangutiiis quic- 

quam in Vents rel:quum babetur * quemaimo- 


dum & lucerne fl la non extinguttur, quam- 
diu inflammabihis oles in ea vel minimum ſup-- 
petit, | | 


(5) If the bloud were changed into Ros & 6. 
Cambzum, as they call them z then, certainely, The bloud 
inthe habir of the body, and capillary veines, continuerh, | 
it would appear white, or inclining to white- in he Lo 
neſſe : but our ſenſe aſſureth, thar it is no leſs © the body. 
red and florid in thoſe places, than in the cen- 
trall parts of the body. | 
(6) Hippocrates hath a ſingular obſervation, ,;,, $. Eyidem 
of a certain man, a patient of his,who being r. 2g. 
much emaciated, and every day more and -— 
more conſuming,notwirhſtanding the moſt re- {P27 
ſtorative alimenr he could take 3, was at length extream Leanz 
curcd,only by a very profuſe eduQtion ofbloud neon Ly 
our of the veins of each arme, after all other bgtowy, © 
means had been in vain attempted. Which 
would not have hapned, if the bloud were the 
nutriment of the parts. The reaſon of this ad- 
mirable cure ſeems to be this, There is (as we 
_ have more than once declared) atwofold' ex- 
pence of the Chyte :- one parr goes tothe in- 
;\ ſtauration 
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ſtauration of rhg parts,as being,or conſtituting 
the Succus Nutritrus ; the other ſupplyes the 
Vicall Spirits, under the form of blood, Now 
when one of theſe exceeds, the other Jangui- 
ſhes 3 and the too plenrifull exhauſtion of 
the Chyle , upon the blood being the cauſe of 
this mans Leanneſſe , his recovery ſucceeded 
upon a turning of-the ſtreame of the Chyle 
upon the parts for their ſufficient Nutriuve 
juice. 

Thebz2a is C7) If the blood did nouriſh $3 then would 
obſeryed ro be Fat,unfuous, and glutinous blood be moſt ac- 
a NN commodare to thar uſe:for,the ſerum hinders 
in theArteries, the appoſition of the blood,and thereforcIcho- 
thar cartyit  rou$and weeping Ulcers are {cldome 'confoli- 
than <5" * dared, Now.the blood is obſerved to be more 
veins, that re- ynftuous and glutinous in the veines, than in 
, cornitfcom (he -arterics, -1n which it is commonly more 
diluted, and full of ſerum : but the blood is 
carried to the habit of the body by the arte- 
ries, and from thence brought back again 

by the veines. Which, certainely, isa ve 
weighty argument, againſt the Blood's being 

the nouriſhment. 

There? a mas CY )BErwixt the thing nouriſhed, and its nu» 
oifeſt Diſſimi- triment, there ought to be a certain Analogy, 
limde berwixt or {imilitude 5 according to that old ſaying, 
= [mn Ge Partes quaslibet alimento ipfis maxime conſumill e- 
the body, rutrir: 3 but betwixt the blood and ſeverall 
res of the body, inſtead of this requiſite re- 
emblance or affinity of qualities, there is in 
. many things a pertc& Diſſimilitude or diſpa- 
rity. For,it we compare the blood, with the 
; brain, 


= Of the lſes of the Blood: . 57 
brain,theHorny coat, or Humors of the Eyes , 
che Bones, tendons, and orher'thelike parts, = 
we ſhall find little or no proportion,or reſents + 
blance betwixr them. Iman Appolexy, where 
the brain is overflowed with bloud effaſed in- 
to the ſubſtance of ic, all the ideas or marks of 
rhings formerly known, are quite obliterated; 
not doth any perceprion of them remain. Like- 
wiſe when the eye1s bloud*(hodden, the per- 
ſpicuity of che coats of the _ is changed in- | 
to opaciry, and the tranſmiſſion of the viſible 
ſpecies through them hindered, The bones 
alſo are fo many _wayes diſcrepant'from'the 
bloud, that ir ſcems 'impoſſible they ſhould be 
conſtitured thereof. And of rhe rendons, 
Nervs, membranes, &:c, the ſame maybe 
{ald...:*-. h chi Os | 
(9) The Manncr of Nutrition, is a certain the —_ "6 
promotion of the aliment from the ſtate of cru- ofNurririon,is 
ditys to the ſtate of. conco@ion, or an Exalta- a nn 
tion of its Spirits roa further degree of ati- volatiliry; nor 
vity. And therefore, thealiment muſt of ne- *rrograde * 
| - ; from volartili- 
ceflity be more crude,chanthe part therewith ,, © ggxcion : 
nouriſhed. For,thar promotion is not by any and ſo the Ali- 
degradation, or Fixation of the Spirirs.of the Þ*** 2vghrto 


. . : e more crude 
aliment z but by an Exaltation or reduCtion of or fxcd, than 


nouriſhed, 


Ry, CES neerer to. yolatiliry. Foraſmuch there- *bc parrs to be 
\\, for 


as the Spirits alrcady in the bloud, are 
pproached or adyancedncerer to the ſtate of 
volatility, than thoſe contained in the parrs a- 
bove mentioned : certainly, the bloud cannot 
be, thought a convenient nouriſhment for 
them, The redimtegrarion of thoſe parts ovghr 


co 


\f 
a 


Ws - 
The blood is 
-xt ſelf nouriſh 
ed, and doth 
—_ the 
ſtance of 4 6 > 
the ſolid parts: the matter of their redintegration. That the 


and fo cannoth}ogd is it ſelf nouriſhed, is manifeſt from the 


be their -nou 


xiſhmegr, 


rough and grati 
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to be expected from ſuch nutriment, as is 
more fixed than themſelves are :. Otherwiſe 
how could ir-ſuffice to the ſolidationor firma- 
tion of them 2. But, the blood -is of a more 
nature, andits ſpirits more 
advanced toward volatility, than thoſe refi- - 
ding in the {olid parts : and in that reſpect is 
wholly unfit co nouriſh them.” Moreover, it 
is. neceſſary, the Nutritive juice ſhould be 
ſcqueſtrcd from the blood, before it can be 
oppor: unely broughtand apponcd to the parts: 
it 10,to what end was it admixt to theblood at 
allzſhall we believe, that Naturc(racher than 
ſcem idle)doth make any thing, only that ſhe 
may unmake it again emwerd? | 

(10 What 1s it ſelfe nouriſhed, cannot 
(without abſurdity) be thoughtto be the nou» 
riſhment of another: nor can that which is the 
cauſe of the exhauſtion of the ſolid parts, be 


large acceſs of Chyle to ir, after every meal : 


and that it is the cauſe of the exhauſtion of 
the ſolid parts, is alſo manifeſt from hence, 
that the Vital Heat, wholc ſubjeftum 1nbeſionts 
i5 the blood, is the only conſumer or depreda- 
tor of the ſolid ſubſtance of the body. For, 
barn ug xa 3.0 ms of the Vital ; cat, re- 

ding in the blood, as its proper and original 
ſubject; the very ſame _ be juſtly im Seed 


_ .. alſoro the Blood itſelf. For, albeit we ſome- 


times aſcribe the actions of things to their 


_ Qualitics,or Faculties; thereby indicating the 


Formal 
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FormalReaſon;or Manners by which the ſub- 
ſtance operateth: yer we cannot deny, but it is 
the very ſubſtance it ſelf,to which thoſe Qu3- 
licies arcinherent, that really performeth the 
aQion. Tr is the blood ir ſelf, therefore, which 
by reaſorof its inherent Heat, doth unceffant= 
ly rey ion the ſubſtance of the folid parts, 
and cauſeth them to make proviſion for their 
reparation, even after they have attained ro 
their perfe& magnirude. Nordoth it only ſo, 
 butiit moreover, in-caſe of famine, converts 
the ſolid ſubſtance of the parts into its own, 
ſupplying irs defe@s out of their decayes. This 
is manifeſt,in long abſtinence from meart,when 
though the habit of the- body be extenuated , 
yer (provided the perſon take water,or ſome 
other thin liquor, that may bea vehicle of the 
Humours ) do the arteries and veins continue 
full of bloud. Thus alſo in Fevers, though the 
Ktomack be fo weake, as to abhorr all things 
bur ſmall beer,or cooling Juleps; yet doth the 
blood all that while repair it ſelf, by colli- 
quating the ſubſtance of the ſolid parts, and 
converting it into its own. For, how otherwiſe 
could the ttreams of blood be dayly repleniſh- 
ed? And, that they are repleniſhed, isevidenr 
* from hence,that though the quantity of blood 
be diminiſhed (proportionately to the Rrength 
of the patient )by Phleboromy, in the begin» 
ning of the Fever: yet will it be again, in a day 
or two after, ſo encreaſed, as to require a ſe- 
cond, and perhapsa third diminution and 
that, notwithſtanding dag fick perſon hath 
FE.) P 2 recet- 
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*  xeceived/ little. or no nonriſhment all that 
* while. Anundeniable argument. , 'that_the 
blond , in that defe& of tupplics from the 
Chyle, doth repair it ſelf our of the ſpoils of 
the ſolid parts. Now, fince the bloud doth 
exhauſt and depredate the ſolid parts 5 how 
can it confiſt with reaſon,thac it ſhould be their 
IgE : PA . a 
BY (11) The Aliment of the parts ought to 
—_—_ in all CO like that ang of which they 
whichthe were at firit compoſed. For, what 1s ſuper-_ 
parteare added totheparts,as they are augmentedals of 
Blood ; but x ſimilar ſubſtance with thar, which was pra» 
certain liquid exiſtent in them,and ſo of neceſlity muſt be con- 
RE 4 ſtiruted ex congenere materia. Now,thee Materia 
an Egge. primaofallthe parts, is not bloud, but a cer- 
rain liquid juice, perfe&ly reſembling the | 
White of an Egg,ot which the Chicken 1s fore 
medy only with this difference,that in vivipa- 
rous Animals that Liquor is more thin, and 
like the Coll;quamentum in Eggs, after the Hen 
hath ſitten upon them ſome days. For cven 
Viviparous Animals conceive a kind of Egg 
in their wombs , which is involved ina thin 
membrane,and containeth a certain viſcid hu- 
mour,very like the White of Eggs,atecnuated 
4 and mclred by the warmth of the Hens incu- 
bation. And this Liquor is the very matrer of 
which ctheEmbryo is firſt formed:but very un- 
ke the bloud, in ſubſtance,colour, and all os 
ther qualities. As 'therefore the parts are nor 
made vp of bloud, ar firſt 3 ſo are they not aug- 
mented or nouriſhed by ir alterward. | 
We 
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We ſaid, Thar the bloud is nottheGezeralNau- 
triment of all the bodyzthereby admitting,that 
it may be the Partzcular nutriment of ſome 


"GT 


3. 
Nevertheleſs 
the blood may 
be the Nou- 


parts. . For, as torhe —— Sanguinea, {ment of 
the parts whoſe ſubſtance 1s chiefly Sanguine- ghoft ſub. 
ous 3 foraſmuch as they ſcem roconfiſt moſtly ſtance is moſs 


uine- 


of the thicker parts ot bloud coagulated in iy ang _ 
them,and affixt to their veſſels and fibers; and thoſe are, 


that they have no Nervs derived unto them, 
through which the Suceus Nutritiu might be 
importedinto them : we conceive , that the 
decay of their ſanguineous particles, is dayly 
repaired by the freſh oppoſition and affixation 
of the like particles of the bloud, And inthis 
accompr, we reckon the LiverSpleen,Kidneys, 


Feart,Lungs, and red parts of the Muſcles. Yet 


in all theſe, whatſoever of Fibers, Membranes, 
orVe{ſels,is found commixt with their Parerchy- 
ma or Sanguineous ſubſtance z all that is to fo 
excluded from the capacity of being nouriſh- 
ed by the bloud. ' Bur, as for all the Fibrous, 
Membranous,and Nervous parts of the body, 
and all the Parenchymata Sanguirea, as the 
Brain, Spinal Marrow, the Humours of the 
Eyes, Teeth, Bones, and Glandules 3 ir is moſt 
probable ( from' th= reaſons alleadged ) that 
they are nouriſhed, not by the bloud, bur by 
ſome ſweeter, ſofter, and milder liquor, con- 
generous to the ſpermatick matter, or Colli- 
uameutum , of which they are originally con- 
ſtitured;which is dayly brought and cffuſed or 
inſtilled into their hdimce, out ofthe Nervs 
inſerted into them, But of this MC” 
0 
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| of the Satcus Nutrittus, by the Nervus, we ſhall 
have opportunity to diſcourſe more particu- 
larly hereafter. 
14. VVell then,of what Uſe is the bloud ter 4 
The manner, truly (according to the latter opinion recited) 
bon con- WC CONCCIVE it to ſerve both as the Pabulum, 
ſervedzandthe gr Fewel of the Vital Flame, and as the'Mat- 
Vil 91% ter of which the Spirits Vital are confeRted. 
reeruired,/ ex Concerning the manner, how Flame is main- 
ſevguine, tained by its Fewel z we have already plainly, 
though ſuccin&ly,diſcourſed. And, as for the 
Manner how the Yitall Sperits are continually re- 
cruited, ex Sanguine 5; We may underſtand it to 
berhus. The Spirits,containedin our ſolid a- 
 liment, being ar their firſt admiſſion into the 
ſtomach, crude or in the ſtate of Frxation; arc 
ſoon after,partly by admiſtion of Liquids, and 
partly by Fermentation, promoted, from the 
Nate of Fixation,to that of Fuſiox, In this ſtate, 
the richer” or more nutritive parts of the ſo- 
lid aliment, being, by way of Liquation, 
throughly commixed with the drink; there re- 
ſulrerh a certain milky juice, called the Chyle 3 
which 1sa Liquor abounding with ſweet,mild 
and delicate Spirits. Now theſe Spirits, ſoſoon 
as they are broughe tothe Heart, | and there 
commixt with the Vitall blood 5 are by little 
and littleexalred roa third tare, viz. rhat 
of Yolatrl:ty ; and ſo become fic ſubjeRs to en- 
tertain the Vitall Heat, and want only ano- 
-cher recourſe'to the hearr,tobe therein, as it 
wete by accenſion, advanced to the heighth 
and dignity of perfcR vitall Spirits, _ 
'& Vita 
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_ 'Nitall Spirits differ from the Spirits contain- 
cd .in-our. aliment, no. otherwiſe than in the 
gradual preparations and exaltations.. now 
mentioned. ,. Ve arc toadvertiſe moreover, 
that the Heart,in its Syſtole, is not contracted 
ſo cloſely/or Rreight] > as to expell all the 
blood contained in 1ts Ventricles,at once 2 bur 
leaves a good part thereof remaining in them, 
afrer the contraction is ended, And that this 
remaining blood doth heat and kindle the 
rtion of blood next effuſed out of the veins 
mto thoſe ventricles ;,and by that means exalt 
it to the condition of Vital blood. We further 
obſcrve,thar in the Spirits of the blood, there 
are ſundry degrees of volatility ; ſo that ſome 
attain to the higheſt degree of volatility much 
fooner, thqn other3@gnd none, untili they have 
undergone ſeverall Circulations, and as many 
freſh Accenſions in the Heart. For, in every 
. Circulation they grow more and more ſubtile 
and agile ; and {o muſt ar length be brought te 
the requiſite height of volatility, To which 
- havingonce attained, in the very next Circu- 
lation(though they arc reſtrained and kept inz 
by the ſides of the heart, and coats of the ar- 
teries, while they remain therein)being diffu- 
ſed upon the outward parts of the body, as 
they warm and vivity thoſe parts, ſo do they 
ſoon flye away, and diſperſe themfelves into 
air. And while theſe thus flye away, other 
Spirits leſle volatile are, by the colder tempe- 
rament of the parts,by which they paſs, ſome- 
whatrepreſled : ſo that the force of their ex- 
, panitve 


arteries, 
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panſive motion is much abated, the Mication 
or panting of the bloudiinterrupted ,- and the : 
bloud wherein they are, of Arterial, or vital 

bloud, is made venoule or Natural 3 and ſuch 

ir continueth, untill the next circulation bring 

it again to the heart,thereto be kindled afreſh, 
and exalted to the due heat of vitality. VVhich 

once acquired, it' recovers its intermitred mo- 

tion of Mication., ot riſing and —_— alter 

nately , andyceldeth a freſh ſupply of ſpirits 

vital z which being tranſmitted ro the habir 

of the body, are ſoon diſperſed, like rhe for- 

mer, 


\ FRNEL & Þ . a 
' The Reaſon of And thus is the vital Flame kept alive, at no 


the Mication, lefſe expence, than a continual diſſipation of 
or panting 
motion of the 


Blood, in the yital Heat ariſeth from wirhin , and the moſt 


the moſt voratile ſpirits of the blood. For,that 


ſubtile ſpirits are the firſt Movers to the excite- 
ment thereof : the motion by which they doir, 
being their indeavour to expand themſelves, 
and to dilate their bounds, 'while the other 
groſſer elements , or ingredients of the bloud, 
oppoſe them thercin. And this F#-#fe, or Coun- 
ter-afttty of the ſpirits , 'on one part, and of . 
the groſler ingredients of the blood. z on the 0- 

ther , doth exhibite the general Eſſence of Heat. 
To which may be added this ſhort obſervati- 


' on, thatin this Contention, one while the ſpi- 


rits prevailing, do lift up, or ſwell the maſs of 
bloud z another while the groſſer elements 
(the contraQion of the Heart and arteries a[- 
ſting them) prevailing, countermandand in- 
terrupt that expanſive motion ? and that. ”y 

/ erus 
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this alternate conqueſt of theſe Antagoniſts, is 
made the Mrcation or Riſing hd \Fallitig of _= 
blood, the one in the Dilatation ;- the other in 
the Contraftion of the Heart and arteries.For 
asmuch, therefore, as the vital Hear doth con: 
ſiſt in the rarcfaRive motion of the ſpirits, and 
the renirence of the groſſer parts of the bloud; 
and that the ſpirits, for the moſt part, ar leaſt 
alternately , obtain the. viory and dominion 
over their opponents : it ſcems moſt conſenta- 


neous to truth, that this vital Heat cannot be pre- - 
ſerved, without a perpetual expence of the moſt pure, 


1. &. the moſt volatile ſpirtts of the Llood ;, and con- 
ſequently neceſſary, that during life, freſh ſp:- 
. © vits muſs be perpetually minted out of the blood , to 
defray that vaſt and continual expence. And 


this weconceive to be the true progreſs of Na-- 


ture, from the firſt reception of the ſpirits con- 
tained in the Aliment, to their eduQtion into 
the Chyle , their ſublimation in the hearr, 
theirgradual exaltation to the higheſt degree 
of volariliry,and laſtly their diſſipation through 
the skin into acer 2 upon which depends the 
, Conſervation of the vital Hear, and the conti- 
* nual Generation of the vital Spirits, 
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of the Motion of the Bluad 3 


oF THEMOTIONOF THE BLOOD; 
... * JT CONDITIONS AND CAVSES, 


Exercitation the Sixth. 


of the Mation of the Bleod, its Conditions 
| . and Cauſes, 


T. ]TAture (which in all her works, hath the 
Taz: | N End, and- Means conducing 40 that End, 
of ene. P | . . . 
er, * alwayescloſcly conneced in one 1dea) having 

ordained the perpetual generation. of tis vi- 
tal NeQar,the Blood,in Animals,for the Uſes, 
in the precedent- Chapter recited 3: that ſhe 
might npt be deficient in the means xequilirg 
to fulfill thoſe Lileg hath alfo ordained > thay 
the blood ſhould be carried from the Fountain 
toallthe parts, in livang ſtreams, by a ecxrtgin 
admirable Motion, neceflary to irs diſtribution 
through the whole body. Þ qW, that, Wemay 
fully underſtand: the nature of this Motion,we 
are to con{ider (x Y;the Manver 3( 2) the Cons 
ditions ; ( 3 ) the Cauſes of it. | z-* 
*. Concerning the FIRST z we obferve, that 
That the Me- the blood 1s continually carried, or rather dri- 
ion ce: the, ven from its fountain, the Heart, in the centre 
cular ; of the body, by the Arteries, to the circumfe- 
rence 3 and back again from the circumference, 
to the centre, by the veins, irrigating, cheriſh- 
ang, and vivifying all the parts, as ir paſſcth a- - 
long: and that therefore, this Motion was, by 
| the 


L 


irs ConliinjubtEmifes Sy 


” 


ploriots'Inventer of it, Dy/ Haruiy,called 
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 - Ejas tnim/ſemper redeat laboy aRusin orbem. 


- (For; itPthe firſt-place! the blood is effafed 
- outfoPthe'vent(Cavaihts theright vetitricle'bf v.om 2% ve. 
"rig Heat es as may beevidently ſeen itt living na Cava, into 
Animals difſced;efpectally'in Coneys. - For, ** ri8heVen- 
it the trunck of the/ vena Cava be bound with heare, 
USAGE ,\ both above and below the heart ; 

you'may' perceive all the 'blood contained in 

rhe ſpace betwixtirhe ligarares;'to be ſpeedily 

diſcharged into the right ventricleof the heart, 

to which the vena Cava is conjoyned. | 

- From'the right ventricle of the heart, it'is 4. 
(the heart contraQing itſelf) expelled into the From che! _ 
vena artetioſa; and fo into the Lungs; butnor br the Ve 
through the ſeptum tran{verſurn | of middle na ateriofs, 
partition of the heart, as ome have imagined, To _— 
—_— the ſame to have' ſome certain ob- © 
a 


ſcure paſſa 


Tt 


ges from the right into the lefr ven- 

tricle 3 only becauſe they could, withourrmuch' 

viclence, chruft a ſtyle, or probe 'through ir : T | 

when, indeed, thoſe paſſageyare not made b \ 

Nature,but by the point of the probe ; the fl= 

of the heart being 7 tender,/as that it/is eafily 

penetrated, / by any hard and pointed*infſtru- 

ment though but gently intruded; + 4 
Paſſing through che vena'arcerioſa into the _ 5- 

very ſubſtance of the Lungs 3the'bloutt is irm- 29 he 

niediately'returhed-intothe venoſa arteria;andrhroughthe * 

thronghthat "into' the Teſt . ventricle” of the prrcris Veno- 


K 2 Heart. Jef Veartricle. 


68 Of the Motion of the Blood ; 

| Heart. This is demonſtrable thus, Having made 
a ligature upon the greatbranch of the Airte= 

r1a venoſa; neer the pericardium, in the lungs 

of an Animal yet living 5 you may obſerye that 
branch to be {ſoon filled and much diftended 

with bloud, in'thar part, which is coward the 

lungs, and that empties and- flaccid ,;-that is 

next the heart: and upon remove of the liga- 

. ture,the bloud will flow amain from the lungs 

to the left ventricle. Now, there being no 0- 

ther way, by which this bloud can flow zothe 

Icft ventricle , but fromthe lungs :- ic muſt of 
neon deſcend thence; by the Arteria-veno- 
a 


| The left ventricle havin thus taken ina 
From the lefe Quantity of bloud, anſwerable to its capacity 5 
ventricle,aro the heart inſtantly contraCting it ſelf , expel- 


the great {cth the ſame (art leaſt, good parr thereof ) into 

Aeneas the Great Artery ( wh a the leſt —_ 

the ſmallex c1c) thence into the leſſer arteries, and ſointo 

Aeris. the ſubſtance of the fleſh from whence the 
bloud is intruded intothe capillary veins , by 
them into the greater veins , from them into 
the vena Cava, afid at length into the right 
ventricle of the heart , there ro begin the ſame 
circular progreſs again. 

Jo \We ſay, trom the olperary arteries into the 
Fri Arte [4b Rarce of the Fleſh, For, as to thoſe, who 
ries, through Will have the bloud to paſs out of the ſmall ar- 
RR texies, into the ſmall veins, per Anaſtomeſes, by 
into the ſmal- CCItain inoſculations , or open paſſages from 
kſt veins. thoſc into-theſe: we challenge them ro-demon- 
rare $0-che ſenſe, anyſuch way of entercourſe 

or 


or communication berwixt arteries and veins, 
in the whole habit of the body.z and Dy, Har- 
veydidthe fame befare.us, when, hen. Heſaid,, De 
Anaſtonof venerum & orteriaram ui ft, & quo- fem. ent. 
modo fit, & qua de.cauſſa > neminem balenus rele 
quicquam yes ſoſptcari licet.. And why may 
not the blood beas wel.conceived,to permeate 
chroughthe pores of thefleſh,as water through 
the pores of the-carth ,- the ſweat through the 
$kin, the ſerumghrough the parenchyma of the 
ara ». '0xr:as the, fame blood through the 
thick lubſtange of the Liver... 4s 
 --- Nor js only- that bloud, brought back to the 10, the 
heart,by the vena-Cava, which paſſed through New-made | 
it before z bur the fiream is augmented by the J)9%4 ip 
acceſle of freſh Chyle alſo , - imported into the old, 
{ubclavian branches of the ſame vena Cava, + 
end thence intg the right ventricle ofthe heart, '  . 
For, this is not only eafie to be done, in reſpe& 
of the vicinity of the aſcendentand deſcendenrt 
trunck of the vena cava to the right ventricle : 
but alfo neceſſary , there being no other way 
\ for the new ſupply of bloud to/paſſe ; and rhar 
it is done, this experiment doth teſtifie. The 
vena. cava being bound both above and below 
the heart 5 all the bloud contained betwixt 
Azhe two ligatures, will in a yery ſhort ſpace be 
diſcharged into the right ventricle. . _ ns 
Again, the Heart ſeems to immit more bloud þjood paſicts 
into the Great Artery, [in the ſpace of one through the 
hour , than the\ proportion of Chyle can pe” nun 
amount to, in ſeveral dayes. For, in moſt men, can be ſupply 
_ . the Heart makes morethan 3000. pulſes,in.an <f om the 
| | | hour 3 rail dayes, 


70 . mans en I "Say 
Hour and? #r every ſyſtole''1t forne 

bloy gh etony ventricle -into the Avres 5 

_ "a5 maybe demonſtrated by-rhis, -rhtat 

upon aligation'of the Aorey 'necr the heatr, 

end an'incifforrmade berwixce'the' ligature and 

theheart ;' you may obſerve forme quamity of 

bhoodtrrorc or left probe: ſquirred forth: by 

the thetforfat every yo 5 uniefſe:tho heart 

begrown weakand' i&; and yereveh ih 

thartafe ;/ fome-quantizy of bloud 'willifſne 

forth ar rhehvole;oncein 3'orig pulſes: Nay, 

when the cone orpoine of the hetrr iv cutoff, 

' andthe heart held uprights/ chouph-the ven» 

-* rriclesbe northern fall 'yerwill -ſome-bloud 

| be ſqueezediont of 7thety/ſevery time the heart 

CORY contracts it ſelf ;and thatro'the diſtance'of 3 or 
gin,  & feet, as'Dr,  Rarveyobferverhti” 1h 

10. + As forthe Divunizry of bloud:admitred inrs 

The Neceſli- thei ventricles ofthe: bear; when iris dilated, 

GEDs __ " and expelled into-the Great Artery, when it-is 
ferred from again contrated;; itcahnor be preciſely-derer- 

three conſide- mined; For, if itithefame individuabperſon, 

"an Viz themotion of the hearegbeing fonictimes more 

ſtrong -and ſwift, - andfomerimes' more weak 

and{low , doth make the Circulation of the 

blood more ſwift, or more flow propertionate- 

ly > certainly in theſpecies, ir muſt be impoſſi: 

\- ble ro commenſiirate- the-quantity -of "blood 

paſſihg thro 1h thcheart, at every pulſes fince 

- there 15-grear variety annong men, ui reſpe& of 

, their different temperameht$;apes, ſexcs, diet, 
exerciſes; paſſions; and rhe likezall which vaty 

the pulſe; and conſequently ks hy : 

Me OOAd, 


its Comditian,gnd Cauſes... Fo. I 94- 
blood, Howeyer,thar ſome ſcp wy be. 
given $0 6nquIrers, herein, WEAIe tq.£a1 
Three things; 3:4. { 1.) How 7a 
comaiyed in the Fas of 4 Hes , tu its. infle ; 
( 2) How much may. be expelled out of it , mts 
Kory (3 Den Fat ur, Fulſes, or Dialtole's. 

nd Syſtales, the bears doth commoply in bealtby, 
= temperate men, make in an bour, © 

Concerning the Fir 3-chere are differnt the quantiey 

obſervations. Hoaruey ſaith. ,. that in a mans, —_ cy, 
heart dilated» he found mone than two ounces. hear, tn ies - 
of bloud.. Plenyees alfieegs , tharhe found ale Diattote;” 
maſt two. ounces.'-Rgo will allow fcarce 
halfaq ounce, inthe | Cn ; but fome= 
what more in the ri ght. And . _ cans 


ach Jower admiring why one 
all men-generally SS 
of blood coorRrs: wth fa 7 

nds,or «pins 3: and daajeld 


age , fa ſerh at: on —_—_ x 
and proves that ghar ont the fuds | "2 
dain effuſion of all the maſs ob blood, ifburthe | 

leaſtartexy be cut+ and begaufe all the blood | 
may be tranſmirred chroughthe heart, inthe 
ſ 7e of half an.hour, Het Seexpelda es 
—_— tharmuch bl oh. into 
tNE-SFFFL | cYCIETY 4 AG. CVETY L234 

allo; makes. aÞic_ Tame compure - en ag 


' Sleye jehus 


” . 
« $f Ol 


' Of the Motion of the Bloody 
Sleyelius admir half an ounce :' bar compute 
only from' one ſcruple. Hogelend acquieſcerh 
in onedragme. And Thom. Bartholinus brings 
it down..to only half a ſcruple. Bur they all 
agree, that in the contration of the heart, the 
es of the ventricles are not drawn fo cloſe 
together, as to expell all the bloud contained 
inthem, _ ; kgs 
Concerning the Thrrd, we remember, that 
Primroſe reckons 700. pulſes in an hour z Kolan 
20003 Waleus and Regrus 3000. Cardan 4000; 
Plempius 4450, 3 'Sleyelins 4876 z, Bartholinus 
4400,or thereabours; and Harvey about 2000; 
_ one numbering the pulſes in his own 
WTHT, USCA 31585 
Now, from theſe three inks premiſed we 
may colle& how much'bloud may be expelled 
our of the left ventricle of the heart,- into the 
Aorta, in the ſpace of one hour , according to 
_ the ſeveral numerations of pulſes wiz. 


rc 
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into the arteries,in 


one houre, 


rhorough 


| Again, ſetting it down for aground , that 
the quantity of blood contained in the whole 
body, doth amount only'ro t'1 5.' ( for that is 
 Kccordingrothe moſt mioxleſt accompt) and al- 
| lowing 


4 
F 
| F 
4 


TAR 


| Its Condi 4 trons, and Cauſes. & = 
lawing' ſome part thereof to. be conſumed by 
the Lamp of life , and as much to be { upplicd 


out of the Chyle : we may interre theſe 4 ne-. - 


cc{ſary Conclufions. 

. (1) Thac more blood is tranſmitted through 
the hear, once in every hour, than can be ſup- 
plied out of the Chyle, in many hours, 

: (2) Thar all the blood inthe body is tranſ- 
"mitted through the heart, once in a quarter, 


or half, or a whole hour , or in two hours ar 


moſt, $2: I | 

(3) That ſo much isnot required to the con- 
{crvation of the vital Flame,and the confe&ion 
of vital ſpirits. 
: (4) Thar, fince the veſl<1ls are not broken, 
that the-blpod cannot return: back out of the 
heart, nor be any waycs diſſipated : it is abſo- 
lutely neceſſary, that the blood muſt return to 
the heart again by the veins , orbe Circulated 
perperually., as the immortall Dr, Harvey 
hath demonſtrated, | 


Nor is this Circulation of the blood only _ 


Particular to ſome Arterics and Veins (as ſome 


body. For though it be, indee 


veſſclls being ample and conſpicuous, admir of 
ligatures more conveniently, than thoſe in the 

Inwards :. yet doth obſervation teach us, that 

the motion of the blood is the very ſamc'in the 

very Entralls alſo. In particular(that we may 
deduceit through the, moſt conſpicuous Arte- 
- \ ries 
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TH, 
Thar the Cir- 
. p > 4 culation i 
have inconſiderately imagined ) but #niverſal, Univerſatyin 
or common to them all, _— out the whole *! che Arre- 


| . ries and veins 
, More demon; «pe whe 


ſtrable to. the ſenſe in the Limbs, where the body. 


CAE VENEERS a tenor don map 
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4 of the Motion of the Bloots, 


ries and veins of other interiorparts , beſide 
rhoſe already mentioned) the blood is carried, 
rhe - li 


CTefticles , by the ſpermarick Ar- 
teries: from them, by the ſper- 
matick veins,into the left Emul- 
| gent and vena Cara. 
Inteftines,by the Meſenterick 
Arterics : from them , by the 
| Meſenterick veins, into the Ra- 
mus Meſentericus,and thence in» 
*to the vena Portz. ' © 
| Spleen, by-the left Celiacal Ar- + 
 tery: from it,by the Ratmus ſple- 


F4 


e Abdomen, | nicus > intothe vena Portz, and 


rhence directly into ghe Liver. 
Fr: _ | Stomack anfOtiinn by othet 
| branches of the Celiacal Arte- 
ry: fromrhem , by the Gaſtrick 
[is pponcet veins , into the 


Ramus ſplenicuszrhence into the 
vena Portz, and ſo to the Liver. 
Kidneys, by the Emulgent Ar- 
| teries: from them, by the Emul- 
! gent veins, into the vena cava. 
Outtide of the Heart , by the 
Coronary Artery : back again, 
| by =_ Coronary vein , into the 
; | Vena ava, * 
| Levi och « Pleura,by the Intercoſtal Ar- 
| reries ; from it, by the veins 
| thereof ,/ imo the: vena Azygos, 
-j and thence into the' vena Cava, 
>, Head, 


34. 


11s Conditions, and Cauſes. 

Head to the Membranes of theBraine", by 
z the Carotides and Neck-Arteries ( which 
| tend: tothe four : Cells-of the brain,” but 
Tare- not therein terminated, as ſorne Ana- 
bar mmm ann thought:) from them, by the 

jugular veins, into the aſcendent trunck of 
whe FENA CAU A >. | 


All which is diſcoverable to the ſenſe, by 
binding thoſe veſſels, in Animals cut up alive. — 
For, the ſwelling,cauſed in cither vein or Ar- 
terie,by the flux of bloud there arreſted, will 
alwayes appear on-that {ide theligature,from 
whence the blood flowes. be I 

Here we are to advertiſe, that in the Fetas, 
or Infant-unborn, the manner of the Circula- x2. 
tion of the bloud, through the veſſels of rhe Bur,afttra pe. 
Heart, is different from that we have deſcri. £27 manner 
bed. For the blood is not carried from the Mo- unborn. 
thers womb, into the Umbilical Arteries ; bur 
from the Placenta Kterina ( in which thoſe Ar- 
reries are terminated into the. Umbilical 
vein : which conduQeth ir along to the Liver 
of the Fetus, from whence it is tranſmitted by 
the Vena Cava into the right Ventricle of the 
heart, Bcing brought thicher, iris transfcrred 
into the Vena Arterioſa : but, becauſe the © 
Lungs are not yet moved, as after the birth, 
in re{piration;and ſo theirveſſels are not dila- 
red and contracted alternately, and conſc- 
quently they can neither receive the blood 

Ns L 2 F7 out 
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"Sq Of the M.tion of the Blood ; 
out of the Vena Arterioſa, nor impellit into 
the Arteria Venoſa : therefore hath the pro- 
vidence of Nature contrived and.,framed 
Two peculiar paſlages, the. one & conduyr of 
pipe, conveying the blood from the Vena Ar+ 
tcrioſa,into the Great Arteries the other a ccr- 
tain foramen, hole,or jnlett,by which the bloud 
paſlerh from the Vena Cava into the Arteria 
Venoſa, thence. into the left Ear of the heart, 
and ſo down into the left Ventricle, From 
thence(as well as that trom the Vena Artert- 
ofa)irt is.infuſed into rhe Great Arterie, . So 
tbat in an unborn Infant, Nature uſeth the 
two Ventriclesof the hcart,as if they were but 
one :. and this, lcſt rhe infadt ſhould have his 
Blood too hot and aduſt, while he wants the 
ventilation ofthe air, and expullion of fulig- 
nous exhalations ., through the Lungs. From 
the Grear Artcrie, the bloud is ſent into the 
Umbilical Arteries, which xcturn # to the 
Placenta Uterina 5 where perincating the ſub= 
ſtance thereof,ic is again infuſcd into the ſmall. 
branches or (rather ) roots of the Umbilical 
vein, by them intothe trunk ,, and at length 
_ the Liver, Vena:Cava, and Keart, as - 

ore, 
Having thus explained, by what wayes the 


T4 h : / 
This Mozion blood is moved ina round z it follows,that we 
+: the blood,  confider theCONDI1T 10 NS of that its mo-= 


Centinual ; 


tion. Concerning which,we obſcrve that the 
Circulation oof the blood is, 

(1)Comtinuall. For,fince the Heart is con- 
tumually in motion, andtakes in blood, in its 
Diaſtole 


| its Conditions, and Cauſes. 

Diaſtole , and diſchargeth the- ſame again, 
in its Syftole, never intermitting rhar irs pro- 
per ation,burt in great ſwooning fits, or in the 
very article of death 7 it is neccflary;that the 
motion of the bloud be likewife continu- 


& 
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(2) Pehement3 as may. be inferred fromthe mh 


hardneſs and diftenſion ofan arterie, or. vein 
bound with a ligature. For,nothing can be di- 
tended to great hardneſs» by athin and liquid 
matter, eſpecially upward, unleſs that matter 
be with vehemence impelled into, and recain- 
ed in it. But, this vehemence of the motion is 
greateſt neer the heartzand is afterward dimi- 
nifhed by degrees, according to theſeverall 
degrees of dittance from the heart 3 ſo that the 


extream arteries have bur little pulſe,unleſs it- 
happens, that the impellent force of the heart 


be encreaſed,as in Fevers,Inflammarions, Vi- 
olent exerciſe, {ome paſſions, &c. Which is 
alſo thereaſon, why the veins have no pulſe, 
rhe impulſe of the blood being leſs in them, 
than in the ſmalleſtarteries. Ep 


(3) Swift, For, an artery or vein being com- fig , 


preſſed by ligature, 'will ſwell up and be di- 
ltended,as it were in a momentzand the blood 
may be obferved to flow in its courſe very 


{wiftly;fo ſoon as the ligature is removed. Bur - 


how fwiftly, is not cafily determined: 5 there 
beingſo great variety of Glaſs Nevatal.Non- 
naturall, and Preternatural:, rhar accelerate: 
or retard the fluxof the blood : only thus may 
be inferred from theprecedenr compure ofthe 
"OO number 


of the Motinn af the Bloods _ 
ngmker a Rules nd the Thory's, blood 
expelled, our of the lett ventricle of the heart 
inenery yſtgle, Th the whole mals of;blo 


m 


oth paſs through. the heart once in an hour 

or two,at moſt. Yet is not. the current of blood 

neer ſo ſwiit in its OO while they are 

whole,as when.ope gf. them (vein gg artery), 1s 

= ; [ee = that cale, the DT Crontan 

& forrh into Te and eaſily-yicldingacr,with- 

out any reliftance 3. but. being confined in its 

veſſels,it isfoxced to.diſtend them, and drive- 

. on the foregoing current, 

I6, ( 4), As ſmift,te, the Vernes, as inthe Arlertes. 

Otcquall' © Fox, though theimpulſe be more vehement in 
ity in the 5 "—_ > | 

Arterics and the Attcries; as being continued to the hear 

ens. than.in the veins ; ah, therefore it might ea, 

reaſonable, at firſt hay 7 1:54 Ugh rhe 

motion ſhould. be proportionately more ſwift 

in the arteries 2 yer, conſidering, that the Ar- 

reries are ſtill ſmaller and ſmaller roward 

their extremities, & that the flux of the blood. - 
muſt needs be more and/more retarded, as it 
approacheth thoſe extremitieszand on the con- 
trary, that the veins grow wider and wider, 

from their extremities, tothe centre of the bo- 
dy, and ſorhe blood bath fiill larger and lar- 
gcr ſpaces to run through), in; its return to the 
neart 3 we anay. {ately conclude (conjectural- 
ly.) that, the. velocity of the motion is as great 
in the veins,as in the arterics. This is alſo.con- 
firmed by ſenſcsfor,the Vena, Caya, in all thar 
tract fromthe Liver, to the ſubclavian divict- 
on, may. be. obſerved to. beat, . as often a the 
| reat 


\ 


CT 


exporr it fromthe left. Vhich' doubtleſs is the 


reaſon,why the Vena Cava hath fleſhy Pibres 


upon it, when it approacheth the heart, Ne- 
vertheleſs, we conceive the motion tobe ſwif+ 
ter in the Arteries, when the heart cofitrating 


ir (elf, doth impell che blood into ahd through 


themithan when,dilating it ſelf again, it doth 
intermit that its ittipulſe. Which is true like- 
wiſe of the blood inthe veins,as may be.ſome- 
times obſerved in Pblebvtojmy, when the liga- 
ture is not fo ſireighe, 4s to cauſe much diſten<? 
ſion of the vein, ih which the incifion is made : 
for,in rhat caſe,rhe blood wil flow forth niore 
{wiftly, every time the heart is cotitta&ed. 
And eſe 6 thi Condetions of this adivtirable 
tnoriot) of theblood, | IF 

Laſtly; coticetning the C 4# SE of this 

otion 3 it is tieceflary that the blood be mo-. 
vedemher byit felf, or by ſume other prinei- 
ple: ard if it be-the'Anthor of ts owil notions 
then chat muſt-be th reſped of either an inhe- 
rent motive-Faculty, or of irs Ebullition;6r of 
its RarefaCion, of: of its Quantity, whereby 
the Venrricles of the heart are diſtended, and 
ſoirritated as to cilcarys the ſaiiie; by cons 
racing theraſclves, If the morion-be derived 
from an External principle ' ; then it nuſt be 
referred either to Attra&ion, or to VeAiohot 
_ ro Palfion.'- Let us,thereforesfeewhich of all 
theſe may bethe- roſk likely: cauſe'of the Mo- 
tion of the blood, ©!) 1 4 15 1 16 

\ Firſt, 


» 


_ 's15 Coleditiour god Cauſes, © 
Great Attery and ſo muſt itport blood into. 
the right Ventricle,' as faſtas rhe Aves doth, 


ty 


7 3- 


in reſpe& of 
any motive 
Faculty, inhe- 
rentin it, 


RETRO ng 


18, 
Nor, in re- 
ſpeR of irs 
Ebullition. 


I7. 
The blood, nor 


the cauſe of its 


of the Motion of the Bloods. 
Fir, That the bloyd is not the cauſc of irs 


own Motion,ratione zuitte ſibi Facultatis by rea» 
owne motion, {on of any inherent Facplty 3 may be interred 


trom hence,that in bloud effaſed our of its vel- 


ſels into the body, or any other receiver, ng 


motigh at all can be obſerved:and it is hard to 
conceive, that it ſhould be ſo corrupted in a 
moment, as wholly to loſe a faculty cſſcacial. 
to it. Dr, Har uey,we confels, affirmeth, that he 
obſcrved a certain obſcure motion of the 
blood, in the right car of the Heart (where 
He ſuppoſerh che motion of the Heart firſt to 
begin, and laſt ro end Y after the Ear had cea- 
led to moves but we refer that to the Mication 
of the blood from the Yital Spirits not yer 
wholly-extinguiſhed,. _ 
Secondly, That it 1s not the Author of its own 
motion, ratzoxe Ebullirionts ( which 4rift. calls 
&mwork )is manifeſt from theſe ſubſequent rea- 
ſons. (1 ) No Ebullition can be'* conſtantly e- 
quall, or of che ſame tenour : but the Pulſe of 
the: heart, ayd ſo the motion of the bloud, is, - 
in temperateiand healthy men, for the mol; © 
part equall, (2) Azthe Ebullition is greater, 
ſo would the pulſe; bur in burning Fevers, the 
Ebullicion is extream great, by reaſon of the 
great iatenſion of the-heat 3 andyet the pulſe 
15 frequently ſmall,andweak 3 as alſo ih the 
beginning of putrid Fevers, as Galex long ſince 
remarked, (3) The blood ſuffers no ebullici- 
on,as it pafleth through the hearc,For,if inthe 
difleion of a living Animal, you make an in- 
cifion either into the left Yieatricle of . the 
Dib'A | heart, 
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heart, or into the Great Artery ncer it ; you 


ſhall- perceive che blood flowing our ar the. 


hole, to be/pure and ſuchas before it came in- 
to:rhe heart, not frothy,boylingzor rarcficdzand 
ro continueſuch as ar its fr x: yea,morc, 
ifyou receive the blood iſſuing trom an inciſi- 


on of the YVens Cava', in'one enſy and thar' 


ifſuingfrom theleft Ven eriele, ih-anprher;you' 
ſhall nor be/able-ro'iſtern any difference bee” 
twixt the one and cheother, either ſoon, or a 


good while after.” An invincible argument a-' 


gainſt the Ebullicion of thie blood, firſt imagi- 
ned by AriFotle,” and fince defended by many 
great'menghis ſectators. '(4) The plunging an 
arme or legs into cold-water, would ſuppreſs 
che'Ebullicion, and' conſequently the motion 


of the blood.' For ,' if you' apply a cloſe” 


ligature to'a mans armezand then immerge rhe 


ſame'into cold water,or Snow z _ folution _ 


of the ligature, he ſhall find the blood rerur- 
ning to his heart, with ſo great a ſenſe of cold, 
as very much to offend him.” Which cold a-' 
rifing to the bloud), from its being long detain- 
ed in the extremities of the arme bound ; D-. 
Harvey will have to bethe cauſc of {wooning 


immediately afrer blood-lerting, in many 


men; the heart receiving injury from that ac » 
quired cold. | | 
Thirdly, Not vatrone Rarefatonts 3 becauſe 


I 9. 


(1) in living difſe&ions, where the heart yer or oth 


continuerh its motion, no man ever hath, or 
can obſerve. any-ſuch 'thingas rarefied blood 
ro flow-from 'cither the'left ventricle, or the 

| M Great 


Rarefattion, 
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Great Artery, if cut 4; bur pure and ſuch asis 
from. the , Ears.let down into. the,vemrices. 
(2) The Hearr.ir {clf, when cur. in, pieces, or 
wounded, .may-.be obſerved to bear; yertnor ;- 
{from any rarefaQion of the blood, for then ir 
hath no blood in.cichcr of its Ventricles, or 
Ears., ..(3), It hath, been obſeryed in Doggs, - 
that. after the.goint of the heart hath becn cur 
off, 'and the remainder turn;d, wpſide down; 
though the. ventricles could notbe halfe full, 
the blood hath yet been {quirted forth atthe. 
top, cven tothe diſtance of three or fourtfeer ;, 
which were impoſhble, in caſe the rarefa&ion . 
of the blood .were the caule; of its. motion. , 
(4)The muſculous fleſh of the heart, is. more: 
firme and ſtrong, than to be {ubjeCt ta inflati- 
on and derumeltcence, i meerly from the rarc- 
faction. of the blood. It muſt be a more force- 
ible Agent, that moves that great'and weigh- 
ry machine of the hearr. (5) It the blood were 
{o much rarcfied in the YVentricles, then cer- 
tainly ought the orifices of the Vena Arterio« 
ſa, and Aorta, to have been muchlarger, be- 
cauſe. the, blood would have required more 
room for its egreſs,than for its ingreſs: {6)The 
motian of the heart, and of its valves weuld 
be confuſcdsfor the Diaſtole of this, and ope- 
ning of them, would bappen at'the ſame 
time, and confequently the yalves would be- 
come uſcleſs; both which are repugnant roex- 
perience. Befides, the opening and ſhutting 
of the valves would be ca-incident with the * 
Syſtole of the Great Artery, (7) TR—— 
| ; ood 


| #15 Conditions, and Cauſes, be 
blood ſhould be rarefied in rhe hearr, an@in a 
moment again refrigerated in the arteries y 1s 
contrary borh. to fenſe and reaſon :-and 
it theTarcfa&ion ſhould fo ſoon ceaſe 3 why is 
ir arall>©- 5 481 i v 
Ir remains, therefore, that if the bload be 
the efficient of its own morion; it mult be ſo 
only ratiove Quanttarrs, by reaſon of its quan * 
rity filling and diftending the Yentricles of 
che'nearr, and irritating chem to diſcharge it, 
by conrrafting orſhucting themſclues. For, 


"& Co 
v3 


© 
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21, 
Burt of irs 
Nu intity di- 


ſending rhe 
Ventricles of 


the hearr, 


the hearr' being as it were butdetied with the | 


blood Aiftending its cavities, doth contratt its 


Fibers and ſo its Ventricles,to vindicate it {clf - 


from rhar oppreſſion 3 no othetwiſe-rhan the 
ſtomach,guts,bladder, womb, &c. which be- 
ing extended by mear, chyle, wind, urine,and 
the infant, drive themfclves tazether, by the 
help of their Fibers, and ſo exclude that was 
burdenſome ro them, And thus is it probable, 
rhat the Heart.is continually moved by the 
blood, like a' Mill perperually agitated'by a 


ſtream of water ; which ſtream being cur off, - 


che motion inſtantly ceafeth, This may be 
credired* upon the force of this 'one experi- 
ment 5 ifthe Yena Cavabe intercepred by a H- 
gariire, ſo foon as the hearr hach disburdened 


it ſelf of what blood it hath reccived trot + 


thence,it inſtantly remitreth its motion 3 and 
upon letting.in the ſtream again, by removing 


the ligature;it 45 ſuddenly recovers it. | Than” 


which there cannot be'a more convincirig ar- 
gument, that the quantity of the blood flow- 
| M 2 ing 
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ing into tbe ventricles,is a cauſe of the motion 
of rne heart, and ſo'of irs own morion. _ 

. Welſay, A Cauſe; not the only cauſe : for 

Th. £10C4 nor We (ball ſoon find anorher efficient as neceſſary 

moved by and immediate, to the motion, as the blood in 
aure#ionz; the reſpeRtihentioned. ..) ...:.. -.:-... .. 

Thar nothing doth 4trra# the blood either 

to or from the heart , isevident from hence z 

that in Nature there is no ſuch thing , as the 

motion of a body by attraction; as hath been 

by ſolid and irrefurable arguments proved by 

Apolog pro cir- that heroical wit,afnd moſt accompliſh't Scho- 

vol = Tag lar, Dr. Ent3 and alſo by our {clves, in he be- 

«>44.17..449.ginning of our diſcourſe of Occuls Qualities , 

whither ( for expedition ſake ) we referr the 
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unſatisfied. 
Nor is it moved,per modum Veatons,by way 
22. of Carriage, For, nothihg can be imagined to 
Nor by geo »N > cal - 


Vefionz; Carry along the blood in ics courſe, bur the ſpi- 
rits ; and thoſe would,in reſpedt of their Levi- 
ty, carry,it only upward : but we {ce that the 

/ blood is moved allo downward, and ad latera. 

EY os ' Irremains, therefore, that the blood is mo- 

fron ofthe vedin round, per modum Pulſionts, by impulſion, 

heart, endow- gr protruſion : and the Impcllent can be no 0- 

ed with a Pul- —— 

Gfick Faculty. NET» but the Heart Ponteneving itſclf, and fo 
expelling the blood contained in irs ventricles 
into the Great Artery , from whence it is ur- 
ged, or preſſed forwards into the ſmaller ar- 
teries,, by theſucceeding current. We con- 
ceive, therefore , that the Heart is endowed 
with a certain Motive-virtue inherent and clf- 
ſentiall, called the Pulſifick Faculty , which is 

conjoyned, 


1ts Conditions, aud Cauſes. *; 
conjoyned, as; a concomitant cauſe ,: with the 
blood it ſelf, in giving it a due motion : whe- 
ther it be, that this Faculty doth regulate the 
influx andefflux of the blood , which would 
otherwiſe beirregular ; or that of ir ſelf it pro» 
duceth the motion, which cannor be afterward 
continued, in caſc the flux of the blood be once 
interrupted, - That this Faculty is neceſſary, 
- may be inferred -from theſe Reaſons. 
| 4 I ) As the Pulſe, ſo the influx of the bloud 
would be alwayes unequall, unleſs ic were re- 
gulated by a Faculty. { 2.)When the bloud is 
moved vehemently in Fevers , , by the intenſe 
heat agitating and urging ir; and 1a men at the 
Pant of death, proptey extremes nature conatus, 
y reaſon of. Natures agony and laſt efforts : 
yet is the pulſe more weak and low, than at o- 
ther times, becauſe the Pulſifick Faculty is ei» 
ther much oppreſt, or much weakned. On the 
other {ide,though the Faculty continue ſtron 
yet is the influx of the bloud much diminiſhed, 
after large hamorrhages, or upon great oþ- 
ſtructions of rhe capillary arteries and veins, in 
the habir of the body. Whuch conſideration 
ſeems to us ſufficient to import the neceſſity of 


conjoyning a Pulſifick Faculty, with the quan-_ 


tity of the, blood diſtending and ſo moleſtin 
the Heart,as a double proxime cauſe of thebl 
motion, | 

. (3) Though the heart be cut in pieces, yet 
will each piece have a kind of weak pulſation, 
as long as ir continues warme 3 which in all 
probability is to be aſcribed to the Faculty im- 
planted 


ty” 
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planted' in all irs Fibres, and'not yet utterly 
deſtroyed. End 

(4) It would be derogatory to the majeſty 

of that Prince of all the parts, che Heart, to be 

moved by the violent: tmpulſc of an exrernal 
principlegand it ſelf conduce nothing thereun- 

ro. | RE | 

Notwithſtanding theſe reaſons alleaged, we 

dare not {et up our reſt in this doftrine of the 
Ancients ; concerning a Pulfifick Faculty im- 

amecd in the heart'; 'only we have recited it, 

as the moſt probable Conzecure of all others, 

touching this abſtruſe Argument, the proxime 

Cauſe of the Motion of the blood. Nor ſhall 

we adhere to ir longer, than untill we ſhall be 

. ſo-happy as ro mect with a more {atisfaQory 

folntion of that admirable Phanomenon, In 

the mean time, Modeſty commands us to dee 

clare, that we find this Knot tobe too hard and 

mtricate for the teeth of our weak underſtan» 

ding. And well inay we make this acknow- 
ledemEnt, when the ſubtle FyacaFortas;, after 

a long ſcrutiny into the ſame ſubje&, was ar 

length forced to deſiſt, with Hotum cordis ſoli 

Deo copnttum efſe optnoy ; and that even Harley 

- himſelf profcſſcehi;rhat He found it rem arduam 

& diffcaltatibus plenam. We remember rhe 

modeſt {ayings.of two great Men,upon the like 
difficultics 5 the one. of Galez , Quo patto bec fi-" 

ES aat, {i fermtaberisscomvineerss te now intelligere ne- 
vnt.coperexer- J#e tam imbicillitatem ," nequie Opiſicis tut poten- 
' cit,307. mm, 8am 7 the other of Scal:iger , Quandam bamane 
29. ſapientte partemeſſe , quedam #quo anime neſcire 


welle ; 
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of this ous proſeſied ignorance. , .- _ -. 
Beſides this Two-fold Proxime Cauſe, there 24. 
is alſo ' another Remote one , Viz. the Peculiar The Fabrique 
Confarmation. ,; 0r aha of the Heart and its deny 
weſſe{ls, And among all the parts in this curi- of the morion 
auily framed Machine of tac heart,thoſe which tbc blood. 
are moſt official or inftrumental to the mati. 
on, "are the. Fibers and fleſby calumnes 5 which 
ſerve not ſo much to the firength of the heart, 
as to the motion of it. For, in the Syſtole, all 
the-Fibers, both ſmall and great, as well choſe 
in the inſide of the ventricles, as thoſe in the 
Seprum, or partition-wall berwixt them ( like . 
an artificial network made in the forme of a 
purſe) being contracted , or drawn together ; 
the blood contained in ghe ventricles, muſt ne - 
cefſarily be expelled or preſſed out of them. 
The Motrou of the heart, which is called 25. 
the Pulſe, as being continual, and made partly The Motion' 
by the influx of the bloud, partly by the Pull bod-co- 400 oye 
fick Faculty reſiding in the heart.it ſelf; doth coovfting'at 
_ conliſk of 3 things, the Syſole y the Diaftole, and way eg 
the Perſyſidle : all which are to be. explained Reſbite be= , 
by their proper Cauſes, according as oculag tix: them, 
InſpeAion,and Reaſon doth diftare them tathe 
ER gn 
I), Tae Syſiole , bein oper and.na- 
tural mocion vs the tk IS 4 Contraftion 
or drawing together of the heart to a narrow- 
er compals, that ſorhe blaod contained in the 
right ventricle may be, expelled theongh the 
LY vena 
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vena arterioſa into the Lungs and' that con- 
tained in the left, may be expelled into the» 
Great Artery , and ſo into all-parts of the bo 
"© 2) The OA— a motion only Ac- - 
cidentary'to the heart, is a Nilatation,or open- 
ing of the heart , that the blood may flow into 
the right ventricle, out of the vena Cava z and- 
into the left, our of the Arteria Venoſa, 7! - + 
(3) The Periſyflole, is a certain quiet or ſhort 
reſpite betwixt the ContraQtion and Dilatatis! 
on of the heart, during the ſmall time,thar rhe - 
blood is entering into,or ſuing oft of the ven-! . 
tricles. In healthy men, this pauſeisſoſhorr, 
as not to be diſtinguiſhed from either of the 
two.ontrary motions : but ſufficiently mani- 
fcſt in men ar the point of death, Iris alſo 
doutle, there being one reſpite betwixt the Sy- 
ſtole and Diaftole; and another berwixt the 
Diaſtole 'and Syſtule, And this is the natural 
ſtate of the Heart. | | 
- Asrto the Figure , or Forme of the hcart in 
thoſe contrary motions 3 fromthe difſc&ion of. 
Animals alive, from the commodity of its mo- 
tion and quiet, and from the polirion of its Fi- 
_ and other parts ,- we have lcarned it to be 
thus. - MED | | 
In the Sofole » It may be obſcrved that( r) 
the pointof the heart is drawn upward toward 
the-Baſis of it, in order to'the expulſion of the 
blood ; the length of it being diminiſhed, and 
bredth proportionately encreaſed : becauſe 
the baſis is ummoveable, in reſpe& of the as; 
OE WHAIC 


its Conditions, and Cauſes, 

whichis faſtned ncither to, norby any veſſells. 
(2) The 72xer walls; or ſides toward the ribbs, 
- arcbroughr acerercach to otherybecauſe they 
are conſtringed and made narrower ,' as may 
be perceived by putting a finger into cither'of 
rhe ventricles, at rhe time cf their conrracion: 
| burthe outward, becoming'tumid," ſeem to be 
enlarged in latitude , from the contraQion of 
all parrs inflated in the cenſion or ſtretching. 
( 3 ) The fore part of the hearr is lifted up.to- 
wards the ſternum, and chiefly necr the baſe; ' 
for, where the pulſe is felr,there'doth the heart 
ftrike the breaſt wich irs baſe, rhar part being 
lifred up,and brought neer to thie ſternon : and 
at the fame time £9 in the Diaſtole is the 
heart vigorated , andthe arteries dilated and 
filled; and the pulſes are felt both in the breaſt 
and wri{ff, the Diaſtole of the Arteries being 
coincident with the Syſtole of the hearr, Bur 
- thePullc is more-plainly felt in the lJeir ſide, 
becauſe there is the origine andorifice of the 
Aorta. (4) The whole hearr becomes tenſe 
and hard, and contracted. to:a ſmaller-bulk z 
as is manifeſt both ro the ſight, and to the 
rouch. (5 ) The heart appears whire, cſpeci- 
ally in imperfect Animals, ſuch as Serpents, 
Frogs, Ecles, &c. by reaſon of the expullion of 
the blood in the Syſtole. 

In the Periſyſſole, when the heart is ſoft, lux, 
and in irs proper ſtate, ( 1 ) the cone recedeth 
from the baſe; and in ſome Animals, the baſe 
alſo recedeth from the cone : < 2) The latre- 
ral parts , both the interior and exterior, arc 
extended 
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tended toward the:ribbs. : (-3 ) The anterior 
face of the heart, links down, and the poſterior 
is depreſſed, 'eſpecially necrthe orifice of the 
great Artery. | | 
In the DiaFole , which beginns in the mid- 

dle of the Dilatation z:and ends inthe middle 
of the Contracion..( 1 )the rides lifred 
up and diſtended bythe bloodfalling into: rhe- 
ventricles our of the Vena cava,- and Arreria 
venoſa z the ſwelling ſenſibly beginning ar the 
baſe, and progreffing tothe cone. - Bur the baſe- 
doth nor'then ſtrike the breaſt becaufe the Av-i + 

_reries atithat: inſtantare contracted? and the 
heart ceaſeth from expulſion of the blogd. (2) 
The heart is flaccid and,ſofr, becauſe it is the 
only paſſive, ini receiving the blood; (.3-Y The 
{ides become extenſe , and the cavities ecntar- 
ged , | andthefcfore i you put your finger ints 
the heart, during the Diaftolc, you ſhall pers 


ceive no conſtriction, as. in the Syſtole, ( 4 ) 
The heart appears red; ,! becauſe of the tenuity 
of its walls, - and:thcir replction with blood. 

( 5 ), The Cone receding from the baſe; makes 
the heart longer , that it may be more capable 
of blood, And thus doththe heart vary irs Fi- 
gure, in each of theſe three poſitions, 
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' ,, Of the Depuratten of the BLOOD. 


Rom the Circulation of the: blood, we ( as 
4 Nature)advance to the DEPTURATION or 
Defecationof ity. from! its unprofitable or ex- 
creqmentirious parts, And here we are to con- 
{ider (1)che Generation, (2) The ſeveralti ſorts 
of Excrements generated in'and tobe ſepara- 
red from the blood, { 3) The parts in which, 
and (4) The Manyer bop they are ſepara- 
ted. - ! p25 173; | 

-Concerning the F1RST, we obſerve, that 


the blood being a heterogeneous liquor, con- The Genea- 


fiſting of various Elements'or material prin-'1-gy of theEx. 
*} CITCINENTS, 


ciples ('as the Element of whiclyit is-genera-'* 
ce) and fo not capable- tobe wholly changed 
into cithcr the fewel ot the Vital Hear 5 or Vis 
ral Spirits 2 when thoſeparts vf 1t, which had 
their Spirits leſs cloſely and firmely/ waited 
to'their-groſſetBlementsvr(which is theſame 
thing) whicls were. 'nioft"prorie to volatility; 
mellooAnl N 2 —_ 
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arc conſumed and diſperſed it cannot be, bur 
that the remains or reliques thereof muſt 
thencetorch become not only uſcle(s, but alſo 
incommodious :to-Nature, and therefore. as 
ſoon as may be, to be rczecd. . For the ſweet 
and inflammable Spirits of the blood being 
exhauſted 3 ro what uſe can the remaining 
maſs ſerve > It can be no longer the ſub;e& or 
reſidence of the Virall Heat, Pr the conſerva- 
tion whercof the blood is principally made : 
nay, if retained in the body, it would rather 
damnitie and deſtroy the ſame noble princ1- 
ple, the Vital Heat, For, the Sulphur con- 
rained in the blood, doch by reaſon of the con» 
tinuall mication and indeavour of the Spirits, 
tofly away and diſperſe themſelves, and of 
the decoCting attivity of the Vitall Hear ex- 
crciſed upon 1r, become aduſty ahd contra a 
manifeſt bitterneſs and acrimony 3 and the 
Caput mortuum, or Terrene and groſler part , 
conjoyned with the Fixative Salt,is apt to coa- 
ulate and to be petri fied ; and the Phlegma,or 
inlipid and viſcid part” is apt to obſtruc the 
capillary arteries and veins, and ſo impede 
the Circulation ; and laſtly, the Aqueous part, 
or potulent matter, as being apt to render the 
bloud roo dilute and ſerous, 1s wholly unprofi- 
table. Theſe parts, therefore, being no lon- 
ger uſefull ingredients of the bloud , degene- 
rate into Excrements; and ought to be ſeque- 
ſired from ir, 
This Generation of the Excrements of the 
bloud, may be appoſitely maar" the 
xam- 


Example of Wine diſtilled. For, as Wine is 
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a Liquor conſiſting ex Elementis primiceriis, of ;"1oH cilia. 
Various choyce ingredients, or diflimilar tion of wine. 


parts: ſo is the blood. As the Spirits or more 
fugitive parts of Wine, are calily ſeparable 
from the more fixed,uiz.the Phlegme, Tartar, 
craſs Sulphur, &s. by heat: ſo are the Spirits 
of the blood cafily ſeparated from the more 
fixed parts of it,u1z. the Phlegme,Salr Tartar, 
craſs Sulphur aduſt, the Aqueous or potulent 
matter, by the a&ivity of the Vital Heat, As 
the Spirits of Vine are, by repeated deſtilla- 
tions, advanced to that height of Volatility or 
ſubtility, as thar ſome of them flye away and 
are diſperſed intoair, in every reRification : 
ſolikewiſe are the Spirits of the blood, by re- 
pus Circulations through the heart, 

rought to'that degree of ſubrility and volati- 
lity, as that they cannot be longer contained 
or impriſoned in the body of an Animal, bur 
penetrating through the = are exhaled by 
way of dry ſwear, or infenfible tranſpiration. 
And as the reſidue of the Wine, after the Spi- 
ritsare gone, remainsa dead maſs, or vappa, 
conſiſting only ofa Phlegme, Tartar,agd craſs 
Sulphur ( which by long heart acquirerh a bir- 
rerneſs and acrimony : ) ſo doth the reſidue of 
the blood, after its Spirits are exhauſted and 
diſperſed. For,(as we ſaid aforeJrhe cafeous 
and grumous parts of the blood, being brought. 
to the ſtate of Fuſion, by the Vital Heat, make 
that excrement called the Phlegma:tha Saline 
and earthly parts conſociated, make the Tar- 

. | car 3 


we» 
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tar, which being diſſolved and kept fluid by 
the potulentmarter (to which it is cafily mix- 
i 9 vo theUrine:and the craſs ſulphur, tor- 
ried by the Vital hcat, and inſeparably float- 
ivg in the {crum,makes the Bile, or Ciolerick 
Excrement, And this. Diverſity of parts in 

theblood is evidenteven tothe ſenſe, in blood 

let forth of cither vein or artery into a veſlcll. 

For,” there the caſcous or grumous parts 
({xhich being moſt elaborate, and brought to a 

certain degree of Fuſion, bave thereby acqui= 

reda riſes )lwim on the top , inthe forme 

of a whicflme or membrane $; while other 

parts of the ſame kind, having not attained xo 

the like degree of Fuſjon and vilcidity, . finck 

tothe bottomrz and the ſerous or watery ( im- 

pregnated with the Salt, and Lomewhar of:zhe 

_ Sulphur aduſt.) flow_round. about the 
reſt. nteetty n 7% 

3. - Concerning the S« © ox p,Vi&, the various 

| bm Various ſorts, or Kends of Excrements; to be ſeparated 
_ Excremenes : from the/blaod; #1 order, tots purification 5 
ane their De-though» what we! liave now. ſaid,- concerning 

I» their Original, may ſecm to intimate their ſe- 

vcral Families and ſpecifical - Differences : 
yct will it not be ſuperfluous to oblerve fur- 
ther;thar:all of then, being Liquid; fall under 
two Gencral Kinds, : «The Ft comprehends 
the More ThizExcrements, which are (1) the 
{rue, impregnated with the Tayxtar, (2) the 
Sweat, (3)the Tears,and-(4) the thin /4quor con- 
rauicd in.the Zympheawfts : The Other includes 

_ the Zeſſe Thanyw hich are 3) the Phlegme of pr 
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tuitgous Mucus; whether it he 4cd, ſuch as;i3 
found in the ftomach and guts ; or /»ſpid,fuch 
as the Rheum diftilling from ehe/byain by the 
palate and noſe, the ſputle, and {alivous moy- 
{tare excerned fram the Glanenle ſublinonales ;, 
(3) the Bilegboth-that which ts.colleed. inthe 
bladder of the Gall, and that depoſed inthe 
cavities of the Ears, called the far-wax 3; for 
theſe twoſeem to be couſin germans,and diffe- 
ring only in conſtfience. Wars | 
| The Kr:ine,is a ferous excrement, unpregha- 
ted with Tartar,and tinged with a (mall por» 
tion of the Bile 5 braughe by-the Emulgent ar- 
reries, into the Kidneys, together with the 
blood ; there ſeparated from: the blood,by a 
kind of percolation, thence diſtilling by:the 
Urercrsinto'the bladder, and atlenguh avoid; 
cd by the urinary paſſage. ' 
The Sneat, 'is ikewtlc a ſerious excrement, 
in with a {mall quantity of Salt,cxe 
pulſed out of the capillary arteries into-the 


habir- 'of the body, | and thence excerned 


through the inſenſible pores of the sKkin. 
Tears alſo area ſcrous and brackiſh excre- 
ment, imported by the arteries into the Ce- 
r4cule Lachrymales;or ſmal Glandules, placed 
irvthe interior corners: of the Eyes vrhere ſe> 
pamuny þy a kind of percolation, iron the 
lood z and thence expreſſed, forthe moſt part 
voluntarily, in gricte, and ſometimes in ſud- 
dainandprofule joy 3 and ſametimes involun- 
—_— paihfevers;&r. F TV ;! pg IHASTIZRI 
! The ympa- Liquar found:uf the. ti 7 
| . (ax 
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(at leaſt a good part thereof ) is'a mildand in- 


id exhalation'of the blood in the arteries, 
{wearing through the coars of the ſmaller 
arteries, colle&cd by degrees in the Lymphe- | 
duas, and by them again infuſed 1nto.the 
blood, as well to prevent the coagulation, as 
to promore/the mication thereof ; and after 
various Circulations, avoided by evaporation 
through the skin, 

Among the.Leſs Thin Excrements, 

- The Phlegmatick mucus found: in -the fto- 
mach, is a thick viſcid excrementitious juicc, 
endowed with ſome Acidity,brought into the 
coats of the ſtomach, by thoſe branches of the 
Ccliacal artery,which are therein terminated 
there are: trom the blood, and by tranſu- 
dation immitred. into the cavity. of the ſto- 
mach z tothe end, that irmay ſerve to excite 
the Appetite, and in place of a Ferment, 
promote the diſſolution and concoQtion of the 
mear. | 

The P:tuitous Mucus found inthe Guts, is 
an inſipid cxcrement{pewed. out of the Me- 
ſenterick arteries, into the ſubſtance of the 
guts, tranſmitred by inſenſible paſſages into 
the hollow of them '; ſerving to Ther them 
from the injuries. of the Chyle and excre- 
ments of the belly paſſing through chem, and 
at length tobe excluded together with thoſe 
excrements,by ſtool, 

Thar: difir/Lng from the Brain, is @ pituitous 
excrement, ſevered from the blood brought 
chitherby the Arteries, and excerned eir = 

, V 


by the Palare-, 'or noftrifls.''Suchalfo arethe 
urum-, which falls down'fronthe piruirary 

' Glandulesſirnate about the baſisofrhe brain : 
.and the ſaliva, which is generated 'of hnmovurs 

' imported into the Almoniis of the Ears , the 
Glandule ſublinguales , andother ſpongy parts 
in.the awes-and mouth,andtherein feparated; 
for the moyſining of the mouth, and ſoftning 

of the ſolid-mear, in maſticarion. -Þ 

The Be , -or yellow Choler found in the blad- 
der of the Gall, is a bitter excrement, genera- 
red in the blood , of the dreſs ſulphur thereof - 
(diffolved by theſerum) made adnſtby rhe vi- 
tal heat ſeparated inthe Liver, 'and thence 
conveyd by convenient veſſells (which we 
(hall particularly mention anon into 'the,In- 
reſtines, tobe excluded with the excrements of 
the belly. EAT. 

Laſtly , the Ear-wax is a bilious excrement, 
thick, yellow, and bitter, in {mall quantity 
effuſed out of the capillary arteries neer the 
Eats, and colle&cd in the meatas auditorias; 

The Material principles, Generation, Dif- 8 4. 
ferences, and particular Eflences of theſe Bx-Ti A 
crements » being thus explained ; it foflowes dicakas "29 
that we now diſcu{s the. Manner of their ſepa- mcnr is derer- 
ration fromrhe blood , inthe parts ſpecified, yoney;) 
—_— Nature to that end. VWhich that the pare parti- 
we may do with the more ſatisfa&tion and per ore wn 
y__ zit.is requiſite, rhar we premiſeſome Bo nie; n 
(hort.diſquifition, as well concerning the'Rea- 
fon, why ſuch or ſuch Ercrbinents} ul being 
promiſcuouſly blended together \' or flowing 
| con{uledly 
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/Confuſedly together in the; arteries with the 
\ blood) are yer carried into ſuch or ſuch parts, 
rather than intoany others: as concerning the 
various wayes Nature hath contrived, for the 

ſeparation of Humours each from other, in the 


... body. For, theſe Generals being explicated, 


anticipate the remove of many: of thoſe difh- 
cultics and obſcurities, thar we ſhall encoun- 
ter in our ſcrutiny into Particulars. 

Concerning the Former, therefore ,” we ad- 
vertiſe z that the Reaſon , why: the Acid 
Phlegme contained in the blood , is imported 
ratherinto the Stomach , than into the guts; 
the Inſipid Phlegme rather into the Guts ,than 
into the ſtomach z the ſerum into the Kidneys, 
rather then into the Liver z and the Bile into 
theLiver, rather than into cither the Stomach, 
Gurs, or Kidneys : we ſay, the reaſon of this, 
" Is notthat cach particular Excrement is ſo di- 
'reced,, by any Intelligent Faculty, whoſe of- 
fice is to diſtinguiſh not only the excrementi- 
tious parts of the blood from the benigne and 
profitable , but alſo the excrementitious one 
tromanother, and to diſpenſe eachto the pare 
ordainedfor its ſeparation : nor that each ex. 
crement 1s attradted by and to its like, as if the 
Phlegme preexiſtent in the ſtomach and gurs 
didyby reaſon of {imilitude of ſubſtance; draw 
_ to 1tlelf thoſe Phlegmarique particles of the 
blood, that hold the neereſt m_ 


nature 3 and ſoof the ſerum in: the Kidneys, 
the Bile in the Liver, Poras bilarizs,and bladder 
of the Gall, &c, 


Not 


to its own 
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Not by any Intelligence, or aſls uiſhiy Fa- Not, — ic is 
cultys becauſe the ſoul , or Mind (whoſe Fun-,'? 4ircfcd by 


ion is only to rationate,or think).is conſcious 


ro her ſelf of all her ations 3, but:no mans ſoul ftinguithing 
is conſcious of any ſuch a&,. as the diftinQion*%%7- 


of Excrements:. And to affigne a, diftin& Fa-. 
culty to cvery diſtin& operation in the body, is 
(as that wonder. for Witand Learning ; Dr: 
Ent,acut6ly ſaid) Deos advocare-ix theatrum, ut 
foluakt nodum fabule:; * 16 4c | 
- Acourlſe fr. quently taken, and cagerly pur- 
ſued by many Philoſo hers evenof che higheſt. 
forme z but, 10 truth, ſo manifeſtly.erroneous, 
asto refute itſelf. For, thoſe. fruuctull imagi- 
nations., that firſt hatched and introduced the 
Faculties Attrafitue, Retentiue, Concofitve, and 
Expulſive g might, it they pleaſed, have inyen- 
wk and added as, many more to. preſide over . 
each :particular humor and Excrement in the 
body. , and multiplied them even to infinity : 
rhe difference of thoſe Adions ( and indeed of 
all others done in Animals) ariſing really. from 
rhe different confticutions and ſirugures of the 
organs, wherein they are performed. _. 
Nor.by Spontaneous Coition ,. or Aitraftion Si- 


: | : : $5. 
milary3 becauſe in Nature there 1s no Motion yer that it is » - 


by Attraction, bur all. from Impulſionz and 1 
rhere were, yet-cduld not, one-excrement draw, 


another of che ſame kind ,. becauſe Simile nomrained in thar 
poteſt agere in ſimile , qua ſumile 3, non magis certt,P*"** 


quam in ſeipſum, To which we may adde, 
that though ,many great men have laboured 
much to aflert this opinion of AttraQion propter, 
THnly O 2 " oudioen, 
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Glow, by reaſon of fimilitudeor familiarity 
of ſtbſtance : yer could none of them:make it 
fo muctvas intelligible 3 and cherefore- Regirs 
did well'to ſay, Excrementorum al:rafto & ſpon-. 
tanea cortro, ſunt rejiciende; quianon ſunt mait- 
feſt e vel emellrgibiles, nec probate. | 
6. To what, then , ſhall we aſcribe this ſo ad- 
Bur, tht mirable effe& 2 Why truly y according.to the 
ce 53.55” moſt of probability, to-nothing elſe], bur.rhe 
rain peculiar P Yg ol z 5 OY 
Conformity of Coryeſponderce of Magnitude and Frgure betwixe 
/ = ang _ the m:nwe particles of this or that| pecultar' excre- 
the minure Mentitious humor tobe ſeparated from the blood, ow 
particles of  oxze fide 5 18! tlie ſmall paſſages 'laading vato y' avel 
torthat inſenſtble pores'in this oy what pavt , peculiarly cons 
and the pores flututed for the ſe ation thereof, 03 the other 1 {$8- 
» Gm or that cether with the belp of that particular 'Fermentats- 
red for the re» 0, which eack- humor dotb-{, uffev e:ber: peer RBaxto;0r. 
ccpr.on of it. 1-the place of its ſeparationg-to: Nature hothing; 
being more frequent, than romake'uſferof a cer- 
tain Fermentation, grearer or lefler , where ſhe 
intends a ſeparation-of various humors. one 
from another. s lee ul 222970: 1; 1 
Fot, fince each particular/Excrement doch 
conſiſt of -particles' of a determinate Magni-. 
rude, and determinate Fipure z and that cach 
- feparatory organ ih the body harhlizewiſe-nor 
only a diſtin manner of Conformartionof its 


conſpicuous veſſels; ways Ko ,.-and other 
en 


fenſible parts/$5 but alſo its inſenſibleparticles, 
Paſſages, and pores, of a particular magnirude 
and figure, different from thoſe: of all other 
ofpans,and accommodatedonlyito rhar Aion 


or Office for which the fame was made : it is. 
: © Wot 


highly 
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highly zeaſonablerco conceive, by way of infe. 
rence , | rharthe- blood being diffuſsc the 
the arrcries, byatingn Wy" 29 nor 
criminately a equal! td4]ll parts bib. - 
_ dyzyecreach varcandricents and receive only 
thoſe parts'of the blood, which in reſpeR of 
the magnitude and/figure of their mitivre-par- 
ticles; aremoſticorreſpondenr or agreeable! 3 
the: magniradeand fignreof irs (lender p 
an z and exclude the others; wherein 

hy analogy. or ſuitableneſs,- Farrmcadn 
doubtleſecls ir, rhat the ſerous part of the bleod 
is determinarely ittportedimre- the Kidneys:; 
the:Phlegmariqueinto the ſtomach, and guts 
the Bis ineoal the Liver,&c. rather than into 
any other-parts-* the'capillaty branches of the 
lance of Frey rite rorh of the ſob-= 

eo cACN D e ingin-mughnt- 

ce, iguor and raatonrelpeAidly gtcorn. 

modated or adapted ro the receiving and-im- 
wews of che humor brought/ro. - -- - 

And'for the Separation of each of thefe Hy- Which is alſo 
mours thus admitted into theſe or thoſe parts; te rei of 
we: conceive ir likewiſe co'belorig to the VETY of Pies: 
ſame: Caulc, as cheiv- Reception or Admiſſio Rcnentyho 
dothy wiz. to the determinate magnitude and pan, 
figure of the inſenſible paſſagesand þ eSin the 
Parenchymaof this of thar pare: Becauſe the. 
ſeparation of cach Excrement is effe&ed by-a 
kind of Cribration, or' Percolation;; and Wd all 
percolarions, rheparticles'of the muttrertran{- 
mitted z [ought borh in'hagnitadean 
woholdaan dualogy withthe potes'of the body, 

through \ 
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| through which they are tranſmirted. Now, 
that the Parenchymata ofthe ſeparatory or- 
gangmamed ,.. arc ehdowed with various ſc- 
cret paſſages and pores of different nals 
and To 3 15 manifcſt from hence; thar their 
component particles are variouſly contexcd , 
(in one-more looſely,rarely and thinly, in ano- 
ther more cloſely, denſly andthickly) andthe 
veſſclls and Fibers running through them as 
variouſly formed , in magnitude; longirude, 
poſition, number. 8c. and where ſuch variety 
1s, it doth ;neceſirate an equal diverſity of 
Pores »- which: are nothing elſe: burthe-void 
{paces. betwixt the ſolid particles;” Andy.that 
| theſe Excrements may be(to omit, : that they 
are) caſily tranſmitted through ſuch narrow 
and ſlender plead pores;however incon- 
ſpicuqus and undiſcernable-by the ſenſe ; can- 
not appear difficulty or.incredible to-any,man, 
- whoſhball butobſerve,- how blood will iſſue 
forth of the skin,if it be pricked with the point 


of even the ſmalleſt needle. And thus much 


of the Former part,of this previeus Drſquiſition. 

8. As for-the Quher 5;though. the | Colatures , 
The Difieren* which Nature hath, inſticured,for the ſepara- 
tures,uſed by ton of Humors in the body. ,. be manifold and 
Naruee ths various : yet may they all be: commodiouſly 
eparation of 


Humors inthe © educcd to Twp Kinds 5 all bein 

body. to Nutretsan, of t9-Exeretion. ;;: | 127 14 

- Of the Fir Kind , we have an example in 

the Nutrition of the Fibers and Membranous 

parts of rhe body. For , : is, is moſkt>probablc, 

that-thoſe.pazes ( if. votall the xeſt,) abtapur 
ro aria | riſhe 


ginorder either 


=, 
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riſhed by the Succus Nutritine, brovight to-them 
througtithe Nervs 5 and that Aliment, being 
ſomewharglarinous, like the white-of an E 
cannor eafily '/penetrate into-their ſubſtance, 
without the help of a certain'thin and watery 
vehicle 3: whichhaving*once done that office 
of introducing the ſuccus nutritiue itito theſe 
parts, becometh rhenceforth unprofitable to 
them , and ſois preſently diſcharged by the 
Lympbedutis into more _ e ſpaces. - V2) 

Of the Other Kind', there'are Three d&iftin# 
ſorts. Whereof rhe'Firſt is, when the thicker hu- 
mor is rerarned, and the thinner rejefeds of which 
we havean example'in the Kidneys, where 


the ſerum is tranſmitted into the Ureters and - 


bladder, while the pure bloodiis retained, to 


be returned into the vena: Cava, by theEmnl- - 


gent veins, Theſame is alſo cffeaed in the ſe- 
paration of Sweat, Tears, and ſpittle. 

The Second (contrary to the firſt is , when the 
thinner bumor is retained, and the thicker rejefied) 
as in the coats of the ſtomach and gucs, where 
the Mucous Excrement or Phlegme is tranſ- 
mitted into their cavities , and theblood re- 
tained to be ſentby the veins into the vena por- 
tz : andin the brain,in which the like Mucus 
is ſeparated {rom the blood, and deduced into 
the palate and noſtrils, 

The Third, when two bumors of equal conſiftence 
or thickneſſe are ſeparated one from the other , this 
being rerained,, and that rejeged. : And this 
Colature is performed in the parenchyma of 
the Liver, For; the Felleonus humor, _ __ 


3 
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which;twoJiquers ofequallconfiftence may 
be ſeparated addin: Bd 61 

Theſe Conſiderations premiſed in the Ge- 

neral, we naw at length come to explicate the 

Fay Manner, _ eachExcrement is 

eparatedzin.it-Pecu ace2o219il vv £ 

9. [he blood init Civendalon, ing, by the 

wv Pare pulſe of the heart,impelled.into the! ent 
of the ſcparati- Arterics p flowes along, mto:the ſeveral:bran- 
on of the ſerum ches, or ramilieations-ofithem, and-ar lengrh 
blood, in the IMothe ſmaller ſurcles,- or capillaryarterics, 
Kidneys. Which running out into ſmaller and ſmaller 
threads, till they become.inconſpicuous, loſe 
themſelves in various. parts of the ſubſtance of 

the Kidneys, infuſing the (blood yet commixt 

with the-ſerum; /into:the fame; This Paren- 

chyma gr ſubſtance: of theKidneys, : conſiſting 

of various parts diverſly conrexed and confor- 

med, and.having Pores ofdifferentmagnirudes 

and figures. a ;poſitions :rumning through it, 
whereof-fome, paces. are-more accommodate 

in magnitude and figure, . tothe minute parti- 

cles pt th& bleed, and others more-corrcipon- 

dens tothaſcof the Serzn': :the blood: takerh 
us: way-.through one: ſorr::of pores, into the: 
ceapullary-:branches of the: Bimulgent' veins, 

that..lyc.- open! amd xrtady''roreceivon in all 
th parts - 
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parts of che-parenchyma, - and! tbenco tolead, 
iralong:inrothe Vena or and: the Serum 
taketh irs :courſe-through: the other! ſor of 
pores,intotlic Papillary Caruncles, which be. 
mg pervious into the brahches 'of the Urerers 
(4a like \manner:vartouſly:diſperied/vp and 
downz: ſo: as tro receivett:fronm the Caruancles)- 
convey'the ſamic-:into the rruncks of; the Ure-- 
ters themſclves,from whence itſpontancouſly 
deſtillech.intothe Bladder, whichiby-contrac» 
ting of its ſelf expelleth-itin Urine And this 
we conceive,to be the true manijjer of che Per, | 
eolationof the Serumz- made-in the {ubljance | . 

of the Kidneys. .- | doo 
_ When the Cehliacal and Meſenterick Arte- Io. 
ries-have,by thoſe their branches, thattend to ds bs 
choſe parts, brought the blood not yet purificd men, in the 
from the Phlegmatique' Excrement, both Acid fomach and 
and Inſipid, intothe capillary arteries diſſcmi-*"" 
nated upon: the coats of the Stomach and In- 
teſtines :in-whichthere is a ctverſity.of Pores 
or inſenſible paſſages, ſome djre& lome oblj- 
quezin a word,fome, in reſpe& of their magni- 
rude, figure and pofition,pecultarly accommo- 
dated to the.admiſſion-of blood 3 ſome to the 
admiſſion of Acid Phlegme 3 and others to the 
admiſſion of Infipid:: it comes to paſs, that by 
reaſon of this Diverfity of ſecret paſſages, the 
blood is impelled into the pores moſt analo- 

ous to its minute particles and through them 
intothe capillary: veins reſpondent to the ca- 
pillary- arteries, and: thence into the larger 
veins, which ſoon diſcharge ir into the Vena 

P -*_ = pores 
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ortx3/ While the' Acid Phlegme 3s-pratruded 
tot Oy inro' thaſe pores, that. aremoſi.con- 
formable roits minure/particles, and-through 
rhem at lengrh into the caviry of the ſtomach 3 
and- the Infipid - likewiſe -/is tranſmitted 
through thoſe pores;thart'are moſt Sy a bolical 
> the "magnitude. and-figure-of irs |mnwue 
/particles,imrothe cavity of rhe Guts, -rhere to 
defend them a while 'trom the injuyies of the 
Chyle and Excrements, atid upon the acceſſ+ 
on of a new ſupply of the like infipiti-Phlegm, ' 

to -be (excluded togerher: with thoſercxcye- 
ments, as-we ſaid before;'': And'/this wecon- 
ceive to be the way of percolation'Nature n» 
ſerh, for the ſeparation 'of the Phlegme 
from the blood, 'in the ftomach- and intsc- 

tines. | 2 Nerynogh 
it. Thus long doth the B: ous Excrement inſe- 
Thar the Bili- parately accompany the Phlegmatrque, flowing 
our Excrement glgng together with 1t _—_ the branches 
Ss '” of the Celiaral and Meſenterick arteries, into 
Phicgma- the coars of the gomach and guts 3 but, when 
riquezro ee. ir ONCE comes there, ir leaves its afſociate, the 
gurs;and why. Phlegme, to be, atter the manner expreſſed , 
iran{mirted into their cavities, and being 
throughly commexr with the blood, 1s propel- 
led into the extremities of'the capillary veins, 
anſwering to the extremines of the capillary 
- arteries, that brought ir thither 3 and from 
- ff thence is carried along into Yexa porte, and at 
length into the ſubſtance of the Liver, therein 
_ Tobefſegregated from the'blood. Nor, in- 
dced, ought this Biltous Excrement to be 
| {ſooner 
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ſooner diffociated from rhe Phlegmatique or 
coriveyed by any neerer way;or ſhotrer cut,'in 
dire& veſlels rending-:from- the deſcendent 
rrutk of the great dedry, 'to the:trunk of the 
vena porta; and that for Three important Rea- 
ſors. 435 2043 HOP 

Fir, ic ſeems neceſſary: thar the Bilious 
humor ſhould accompany the Phlegme; untill 
it hath brought che ſame-into the ſubſtance 
of the tomach andgutss becauſe the Phlcgme, 
being a mucous and viſcid humor, would be 
apt toobſtru che capillary-vaſſcland inſen- 
fible pores of thoſe parts; unleſs ic were made 
more dilutc and penetrative, by the adtnix- 
ture of the Bile,an humor penetrative and de- 
tergent,and ſo fitto prevent obſtruQtions. This 
reaton may receive 'verification from hence, 
that Men of a hot and choletick conſtitution, 
and ſuch in whom this Bilious Excremene 
doth abound-more than in others, are ſeldom 
or nevcr troubled with obftrucions of rhe 
ſtomach and guts,by groſsand viſcidhumors : 
whereas,on rhe contrary,thoſe of colder com- 
plexions-( eſpecially. Virgins Leeco-Phlegmate- 
gue and afflicted with: the Green-ficknefs ) in 
whom leſs of-chbler is generated, are. com- 


monly opprefſed with oppilations of -rhoſe 


parts,from abundance of tough and tenacious | 


hlegme. -": : ; 
F Second Ph the Bilions humor irſelf ſeems to 
require ſome certain degree of preparation , 
condu@ive to irs future ſeparation, before it 
can-be commodioufly > amy .inro the Li- 

5 - VET. 


> 


= 
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| ver, .., Fox, ſhould it be--convey:d into the:Lt-. 
.  vergdireRly out of the deſcendent trunk ofthe, 
great artery; itcauld not be avoided,bur fome, 
| part of the -Phlegme would alto be carried a- 
- long with it : becauſe.thoſe humors, -whilc 
thcy remain in the arteries, are never actually 
{coararcdzand-when they are, their {cpararion 
is. made... by; the receſs: or going off ot the 
Phlegme| into the:ſtomach and guts, | And it 
any parr of the Phlegme ſhould accompany 
the blood into the Liver ;z the Liver would al- 
wayes be inevitably. obnoxious: to gteatob- 
ſrugions,. ſuch as.would ſoon render K-un- 
fir for the: office, . by Nature afligned unto 
it, | 
Thirdly, the Bile certainly is more firmely 
uniced to the bloodthanche Phlegme; as be- 
ing eſſentially radicatcd .in. the: ſerous part 
thcreof, {0 6s without ſome further prepa- 
tation,it cannot be caſily ſevered;:fromir, And 
therefore it was requiſite that the Bile ſhould 
be carried about by thoſe ambages of the ſto- 
mach and gurts,"that by paſſing through thole _ 
intricate mcanders, it mighr acquire ſome dil- * 
poſition preparatory to irs ſucceeding ſepara- 
ton, Now, that which gives. it this previous 
 diſpoſition,is a peculiar Fermentagion, which 
It undergoes in the veſſels leading it along in- 
to the trunck of the Vena portz': 1t being moſt 
undeniable, that the ſpecdicſt means in Na- 
ture, for the ſeparation of impure humors 
from puregis by Fermentation, as may be ſen- 
fbly cxemplified in Vine and Becr, which - 
TW arc 
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are ſoon defecated by the help ofFermentation 

bur —_—_— Theſe Reaſons, there+ 

fore, make it: evident, that Nature was guilty 

of no overſight or raſhneſs, when ibe ordained, 

that the Bilious Humorſhould be thus carried 

about through ſuch indire& and long wayes, 

before it arrive at the Liver x ſeeing that cir- 
culation doth.,make its ſeparation-atterward 

both the more ſafe, and more caſic. 


- 


s 


| Nor,did Nature play the wanton, or fuper- 12. 
crogate,. when ſhe contrived , that the blood. hero 
15 NoT 


ſhould be carried along through. all thoſe in- 5995.00 
tricate labyrinths in the Liver; foraſmuch as diacely our of 
if the. blood were to be infuſed into the trunck _ rrunck of 
of the vena cava, by ſome veſſell immediately.inrotharoe * 
and direaly tending fromthe trunck of the ve- the vene cave ; 
ya portz>the Bilious hymor, being, not yer ſe= ths raroveh 
parated from. it, would neceſlarily pollute and. meanders in 
corrupt the whole maſs of blood, To avoid *** Liver. 
that inconvenience, thereforc, was it requiſite, 

that the blood ſhould be firſt diverted into the 

Liver ,.and thezein defecated from its remain- 

ing impurities., before ir be permitted ta enter 

the vena cava. 

When it is brought into the Liver, ir doth 73. _ 
nor paſs through the capillary branches of che on T 
vena portz, mta the extremities of the capilla- throughthe _ 
ry þranches of the Veng. cava, immediaxely or 1@enchynie of 
per Anaftemoſes, as was long believed and fn 
taught by Anatomiſtsz becauſe we have the 
teſtimony of our eyes , that there are noſuch 
Anadtomeſes, or mutual Inoſculations betwixt 
the extremitics of thoſe veſſells : bur, ic is firſt 
| | percolated, 
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pou lated through Ie n2 of very 
ubſtance of the Liver. Now, to what ends 
it ſo percolated Þ That percolation muſt <er- 
eainly be in order either to fome' Alteration, or 
to forme. Separatrow. It cannor be in order to . 
any. Alteratron , becauſe no fuch rhing can be 
imagined to be effeQed in'the Liver', {ince rhe 
Liquor paſſing through theLiver;as it came-in 
blood, ſo doth it go out blood. Ir muſt, there-= 
fore , conduceto the ſeparation of ſomerhing 
from the blood. - And that fomerhing: can be 
nothing but the B/Boas Excrement 3 becauſe all 
orher Excrements ate ſeparated, © before rhe 
blood arrive at the confines of the Liver: and 
becauſe no other Excrement can be found 
therein. Which conſideration is alone ſuffici- 
ent to evinces that the Office of the whole Livery, ws 
to yererve the blovd ont of the Lena portes to parge tt 
from the Blrous Excrement , and to diſcharge #1 ſo 
perified into the vena cava, thence to be conveyed 
to the Heart. | 

As forthe Mamer how thisexcellent work 
of Purification is performed in:the Liver for 
the better-underſtanding the ſame, we are'to ; 


obſerve. | 
44, -* C1) Tharthe Payenchyma is the Principal part 
That = among #ll thofe many, that make ap that ample and 


renchym is the cutrFoufly contrived organ of the Liver. In par- 
Principal PIT ticulat,theErgamens of the Liver ſerve only to 
ver, | eftabliſh , "or hold it firtne in irs natural poſiti- | 
on 3the Coat inveſteth it3 the ena Porte brings / 
the blood 1nto ir; the Capſula Commugtis is inſer- 
vient ro the diſttiburion'of the fame blood, 
through 
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through, the branches of the vena Portzz the 
Hepatick | Arteryand Newue ſexve partly.to the . -. 
better promotion ot the blood 4nto.all parts of - - - -- ; 
the PREDCHYIARs and partly ro the more quick Fo 
and ca{ie influx of the Bilis into the Porus Bi- | 
larius 5.the branches of the Feng, Cavecxport 
the blood , after its purification; and thote of 
rhe. Porus Belarus export the Bile , after irs ſe- 
ration: ſo thar.it 1s manifeſt, that allcheſe 
everal parts arc in {ome {ort or other, mecha- 
nically ipſeryient to the Parenchyma3 and that 
the Parenchyms is tþe-ſole part ,- ph the ſepg- 
14:10 of the Bile from the bload gs made by an ad- 
mirable artifice of percolation. 
(2) That this Parenchyme is a kind of Stre!t= 15, 
ner , after a peculiar manner-framed by/Na- And a kind of 


xure, tor that ſeparation. , which can be no o-*"* 
therwayes <aded. 'but.by Percolation, For, 
whenlſoever a mixt Liquor is. brought into a 

part , andin paſling through that part ſevered 

into two diſtin kinds , and ſo by diftin& 
 waycs effuſed our of it again 3 we yay be cer- 

rain , that thoſe Liquors were ſevered cach 

from other by percolation made in that part ; 

and as certain that that part isaPercolatoryIn- 
ſtrument. And ſince the very ſame is effected 

in the Parenchyma of the Liver , while the 

Bile is ſevered from the blood 3 we may well 
.conclude, that that ſeparation is made by per- 

colation, and that the Parenchyma is a kind pf | 
A ee  wbrebo and OI 

: (3) Thar: this Parexchype being 21lax and .. 16. -. 
ſpongy ſubſtance;after a;peculiar manner con- Whole parti- 


rexed ED! 
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texed;and having various ſorrs of poxes, where? 
rexed aftera Sf forneatein thdentitee.Gſtee and {1tuationy 
peculiar m9n- particalarty' comparared'for' the reecprioh of 
ner, an — - » . 
of d:vers forts: the impure blood, effuſed* ourvf the extremi- 
inreſpet ries of rhe capillary branches of the zeza port es 
whereo! reeia and others in like manner-particulgrl *com- | 
ſcparared fromparated for the'Teceptioh of the mimuteparti- 
the m— cles of the Bilious Excrement,, and thEtratiſ- 
mechanical). * nifſion of them into the extremities of the ca- 
pillary branches of the Porus Brlarius 5 atid 0+ 
thersagain particufarly comparated forthe re- 
ception, of the' minute particles of the pure 
blood, andthe tranſmiſhion of them into the 
extremities of the capillary branches of rhe ve- 
74 cava: 'weſay, theſe things being ſo, ir is 
reaſottable to conceive; that-after thi impure 
-blood is brovghr' ints'the pores' of! the Fir# 
ſort, the particles of the Bile are impelled'into 
thoſe of the Second, and through them into the 
extremities of the capillary branches of the 
Porus Bilarins ;, and the particles of the pure ' 
blood into thoſe of the Third, and through 
them into- the extremities -of -the capillary 
branches of the vena Cava ſoas the ſeparation 
of the Bile from the blood , is made in the pa- 
The o7* a. renchyma of the Liver , only by reaſon of this 
ferred from 4 -arv ty of ts pores, Wh; oh BY 
- pany ** - Toencreaſe-the veriſimilitude of this Opi- 
” nion, there occur 4. things not unworthy a te- 
The equall ai. 719u5 remark, in this place; wrz. 
Sihanmat ..-1 1, That the Capillary branches of cach 
the capillar 5 ſort-of the veſſells mentioned ,- are diſtributed 
Hance, n Cqually into all-parrs of the Parenchymia 5ſo 
the Liver, * thar 


_— 
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that the Porr-vein doth diſpenſe the blood e= 
qually into all parts thereofz and the capilla 
branches of the Porus Bilarius , being likewiſ. 
diſſeminated chrough all parcs of the fame, lye 
ready to'admir the Bilious- humor, as faſt as ir 
is ſepararedfrom the blood ; and the capillary 
branches of the vena caya, being alſo diſperſed 
into all parts of the ſame, arc ready to receive 
the pure blood, as faſt as it is detecared from _ 
the Bile. Which is ſome document, that this by 
whole work of purifying the blood from the 
Bilious humor, is performed in the Liver, oaly 
Mechanically, and that with the greateſt facili- 
ty imaginable : nor is ic poſſible for the grea- 
teſt wir of man) to imagine any fabrique more 
commo4ious for the cffe@ing thereof,than this 
of the Liver is. 

(2) Thar the Yea porte, being entred into {PE Pullation 
the body of the Liver , doth acquire a certain he i. 
Pulſation( though weak and leſs perte& than the Liver, 
that of an Artcry ) by the benefit partly of the 
Capſula communis, that includerh it, and partly 
of the Arteria Hepatica , that accompanieth ir, 

For, being included in the ſame common caſe 
with the Arteria Hepatica, ir muſt neceſſarily 
be compreſſed, in ſome meaſure, by the (yſtole 
thereof z and again be relaxed, in the diaftole ; 
and by that means ſuffer a certain Dilaration 
and Compreſſion alcernately. And being fo 
compreſſed , ir muſt impell the blood into the 
parenchyma and thar blood muſt be driven 
on by che next {ucceeding blood : foas that the 


motion and diſtribution chercot is neceſſarily 
Q continued 
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continued by that impulſe,wirhour rhe neceſſi- 
ty of any cicher S1mlary Attrafiion, or Diftzn- 


ating Faculty, fi? 
The alſiflance® ( 7) That he Hepatick Nerve may be con- 
tion, by the ccived alſo to conduce ſomewhat tothat Pul- 
<a fation of the Yea Porte, For, that Nerve al- 
- * fois includedinthe CapſellaCommunis, and no 
kefs diſtributed upon the ſame, than upon the 
branches of the Porus Bilarius, And, therefore, 
when the. Arteria Hepatica is dilated, this 
Nerve,as being contiguous to it,muſt be ſome- 
what compreſfled ; and ſo irritated to-make 
ſome ſmall Contra&ion of it ſelf: which being 
impoſſible to be effe&ed, without a proporti- 
onate conſtriftion of the' Capſula Communis 3 
ir comes to pals, that the Vera Porte included 
in the ſame Capſula,{uffcreth a conſtriftion, at 

the ſame time. | | 
(4) lr is probable,that this Pulſatile- motion 


\ The Reſuſci- of the Vena Porte within the Liver, doth cauſc 


rp a eo t4- fome new Fermentation of the blood, and re= 


bloed,in the dintegratethg decayed Y71ality thereof,inſuch 
—— of -aproportion, as may be fufficient:to vivity the 
te. within the Parenchyma of the Liver, and. conduce"to the 
Liver ; and amore calie and ſpeedy {cparation of the Bili- 
pow Hermen} OUS impurities therein 2 eſpecially conſidering 
tion thereof, ng -. : .” 
przvious ro that the Spirits -of the blood brought in,are 
the ſeparation: hindered from flying away (as they uſually 
*the Bile. do through thethinner coats of the veins) b 
The thicknels of the Capſula Commurts, and 74 
kept together to reſuſcitate the Mication and 
renewthe Vitality thereof, / That:this is fo, 
"= may be in oarviaiferrod from-hence, Rn 
(; ita 
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Vital Spirits can be no otherwiſe communi- 
cated to this Parenchyma z the Arteria Hepa- 


ticabeing wholly diſtributed upon the Capſula 


Communs,and the btanches of the Porus Brlarius, 
bur never touching the Parenchyma with ſo 
' much as one ſmall {urcle. Now there being 
no veſſel that brings blood into the Parenchy< 
' mazbut only the Y-24 Porte 5 that Parenchyma 
muſt of neceſſity be deprived of all Vitaliry, 


unleſs we allow the blood, brought by the 


Pota; to recover” its viral dif poſitions by the 
means of the Pulſation cauſed in the Porta,and 
the excitement of a new Fermentation from 
the reſtraint of the Spirits, For, without the 
. influx of vicall blood, no parr can be vivified : 
and certain it is, the Parenchyma dorh receive 
no bloodzbut only from rhe Yexa Porte. This 
Reſuſcitation of theVirall Spirits in the blood, 
brought into the Liver, may be adumbrated 
by the example of the heart of a Viper, or 0- 
cher Animal of like vivacity.  - For, the Heart 
bcing cut out of the Viper yet alive, and pla+ 
ced upon a table, doth a goud while retain its 
a vrpe as that motion begins to decay , 

y reaſon of the conſumption of the Vitall 
Hear, if you but drop ſome warm liquor upon 


the then languiſhing hearr,ir will inſtantly re- * 


vivezand beat againzuntill it grows cold. And 
ſuch doubtleſs 15 this ſmall fpark of life re- 
enkindled in the blood contained in the'Vea 
Porte, within the Liver : which though but 
ſmall,may yet be ſufficient both ro enliven the 
Parenchyma, and to excite ſomn2 gentle Fer- 
| Q2 mentation 


« 5% 
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mentation in the blood, conducible to its pu- 
rification in that placc.. 

Now, to bring all this into a narrower cir- 
cle ; if we refic& upon the Equall Diſlcmina- 
| tion of all the forcſaid veſſels through all 
parts of the Parenchyma z upon the Pulſation 
of the Vena Portz, within the limirs of the. 
Liver, whereby the motion of the blood is 
'made more ſtrong and quick upon the pro- 
motion of that puliation,by the Hepatick Nerv 
{pontaneouſly contraCting it ſelf, after every 
diaſtole of rhe Hepatick Arteryz/andlaſtly up- 
on the reſuſcuration of Vitality in the blood, 
and its renewed Fermentation Chic always 
precedeth the ſeparation of any humor from 
the blocd): we ſay,refleQing upon theſe things, 
. we may plejely underſtand,with how }jittle of 
difficulty the, 
of trheParenchyma,and therein ſeparated from 
the Bilious impurities , only by reaſon of the 
Diverſity of Pores in the ſame Parenchymaz 
according toa ME CH ANIC AL way or 
method. Which was the difficulty that requi- 
' rcd to be removed. 
Eh __ When Excrements are ſeparated, they 
Manners os Muſtbe Excluded 3 and theretore, having in- 
the Excretion yeſtigated the manner of their ſeparation 
- Ing from the bloud,ir is requiſite that we ſlay ſom- 
ſeparated and what of the Manner of their Excretion, For 
colkAed. albert there be no Excretion,burt what is cffec- 
red immediately by Pulſzoz; yer doth that Pul- 
ſion ariſe from various cauſes. In particular, 
One ſoit of Excretion is made by ſimple Pre- 


pulſion 5, 


loud is impelled into all parts. 
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pulſion; as that of the Serum through the ſub- 
ſtance of the Kidneys, that of the Bule into the 
bladder of Gall.and into the Porus Bilarius, and 
. of the Phlegma into the Guts. Another is, 
trom the RarefaF#on of the Excrements them- 
ſelves; as when the Serum, flowing together 
with the blood in the arteries, is rarefied by 
heat,and breaks forth into the habit of the bo- 
dy, whence at length it is excluded in ſweat 
through the pores of the skin $3 and when the 
watery part of the blood is by way of Exha- 
lation, cranſmicted through the coats of the 
{ſmaller arteries, and colle&ed in the Lymphe- 
duas. And a third ſort of Excretion is made, 
meerly by the Spentaneous Contraftion of the 
Parts Expelling ; ſuchis that 'of the Bile out of 
the bladder of Gall, into the dufus communis 5 
of vitious humors out of the ſtomach, by vo. 
miting ;and of the Urine out of the bladder, 
&c. $0 that weſec, there is as little nced of 


any Attra#ion, toward the Excretion of Ex- 


crements, as there was toward their ſeparati- 
on from the blood. | 
To Explicate the Manner of the Excyetion of 


ry 


I - 


the Bile forewhat more particularly;wenote, The pareicu- 
that the Porws Bilarius 15 filled with that hu- lar Manner of 


the Excretios 


moryby its copiligey branches diſſeminated in- of whe Bite. 


to the greateſt part of the Parenchyma of the 
Liver : and the Yeficala Fellis, by its Fibrous 
roots,. that are likewiſe diſſeminated into-the 
reſt of the paxenchyma... Aridwhen theſe two 
Receptacles axe thus filled with this humor, e- 
ven to diſtention ; then, being irritated ye wc 
c 
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teſted by that: burden, chey contra&t rhem- 
ſelves, arndſoſqueez out ſo much thereof, as 
exceeded their natural capacity : the Yeſicula 
Fell:s exonerating it ſelf by the Meatus Cyſtrcus , 
and the Brlarzas Poras by the Dufias comniunts, | 
out of which the excrement is convaid, by the | 
oblique inſertion, intorhe Guts. Which 7rri- 
tation and coxtration of theſe Recepracles, is 
the cauſe , why the Bile doth not continually 

' and by drops deſtill out of the Dufus communis 
mrorhie Gurs, as the ferum doth into the Ure- 
cers -. but 15 as it! were erudtared by ratervalls, 
and in good quantity at a times thoſe concave 
and membranous parts never contraQting * 
themſclves, - but only when they are above 
meaſure diſtended by a redandancy of the hu- 
mor contained in them ; and the efflux of the ” 
humor depending wholly upon that their Con- - 
tration. 

20, _ Thartheſeparts do thus Contra# themſelves, 
And theCauſc 15 1nferrible from hence,that all ſenſitive parts 
thereo!, (among which the veſicula Fellis may be ac- 

counted , in reſpec it enjoyeth a ſmall Nerve 
derived from the fixth conjugation) are capa- 
ble of Iry4tration': aid therefore, whenever they 
| are diſtended beyond their natural rate, or 
© a otherwayes nioleſted'3 they begin inſtantly to 
make {ome refiftatnce', and reduce themſelves 4 
ro their due laxiry,bycx-prefſing what was of 
tenſive to them ; and if the parrs thus irritated, 
becconcave, membranous, and fibrous, it is ne+ 
callary;thartheir refiſtance be made by a'Cori- 
rraQion of all their Fibers, whereby their cavi- ? 
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ty is leſſened, and ſome part at leaſt of thehu- 
mor difiending them, is expelled. The Recep- 
racles of the Bile, therefore, being ſuch party's 
they muſt have ſuch a motion of ſelf-Reflitu- 
1:07, upon the like occaſion. $12 


Digreſſion. 


Here ( me-thinks ) I perceive my Reader to 4x; | 
pur on the cloudy aſpe& of difſlatistaQtion, and 2484 D 0X. 
ro arreſt me with this curious ſcruple, ſaying z Tr n* ym 
Doth not this Irritation and ſpentaneous.Contrafiton mrd Feeling 
of Membronous and Nervous parts , when they &e whotly di 
moleſied, imply # certain ſenſe in them, diftinft =_ Animal, 
from the ſenſe of Feeling or Touching, and iudepen- and inde- 
dent upon the Common Foſs, or Braen2 For, what- —p" 
ever is any wayes moved by irſelf , iti avoyds grain, 

.ance or reftftance-«of what is offenfive to it 

muſt be endowed with a ſenſe,whereby to diſ- 

. cern thar offenſiveneſs : according to that rule, 

Rurcquid contre trritaments & moleſtas , mott- 

tes ſuis deverſis nititur 3 1d ſenſu preditum fit, © 

veceſſe eft, Burt we arc not conſcious to our- 

ſelves of anyſuch ſenſe within us (as we are 

of all-our Animal ſenſes) whereby thoſe parts 

are made ſenſible of their irritations 5 and 

therefore itſeems,you have imagined one ſenſe 

.more than Nature hath made. | 

| For the ſolution of this Difficulty, therefore,. 

we Anſwer ; that thoſe Motions and A&tons, 

which Phyſicians call Natural becauſe they 

are not nflicuredby theVWil ; but done even 

- againſt.ir,and.cannot Es mane" 
7 ted 
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ted, retarded, or ſuppreſſed 4 ex Arlitrio noftiro, 


at onr pleaſure: andſo have no dependence 


- ppon the Brain , - that isthe Common inſtru- 


merit of all the ſenſes theſe motions and aQi- 
ons, we ſay, are not yet: made without ſome 
ſenſe, naturally inherent 1n the parts moved. 
For inſtance z we arecertain,*thar.in palpitati- 
ons, tremblings, ſyncopes , {wooning firs, and 
other Cardiacal {ymproms or afte&tions , the 
Heart doth variouſly move, and agitate it {elt3 
as being offended with ſomething preternatu- | 
ral and noxious to it, and irritared to reſiſt and 
repell the ſame: -and this in reſpe& only of 
ſome ſenſe or feeling, by which it diſcerneth 
what is incommodious and harmfull. The 
ſtomach and Gats, in like manner, being oppreſl- 
<d and provoked by vicious humors, inſtantly 
riſe in armes , and raiſe impetuous vomitings, 
nauſeouſneſs, convulſions, fluxes of the belly, 
and rhe like motions, for the expulſion of their 
enemies: and as we have it not in our power, 
to excite or ſuppreſs thoſe commorions ; -ſo 
have we no particular cogniſance of any ſuch 
ſenſe , which ſhould extimulate thoſe partsto 
begin and continue them., Truly, we cannot 
bur wonder, as oft as we obſerve the effects of 
Antimony infuſed in wine, and taken into the 
ſtomach. Iris,not our Taſt , that doth diſtin» 
- guiſh the tinure of the Antimony ,. from-the 
wine ; nor are we ſcnſible of an ihimeable- 
neſs therein to our nature, while we are {wal-, 
lowing it down : and yet.in the ftomack rhere 
is. ccrtain ſenſe, that gifcerns the — 
neſs 
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neffe: of that draught, -and quickly en h 
'., the ſtomach to rived nn GE Snd 
 toejett ir again by ven $Hor will tever 
ceate ,/ till 1t be wholly diſcharged,  Conk- 
der,, howeven the Fleſh ic (elf, doth preſensly 
diſtinguiſh.a poyſonous punRure,,. froma ſim- 
ple one'3:and-/how ſoon [ic contrageerh,, - con- 
' denſerly and fortifiethy 3 {ele ,;1to'expell the 
venome, whereupon enſue ſwelling, inflam- 
mation , / and;great pain inthe -part pricked, 
as is obſcryed-'1n the fringing ot Bees, and 

Hornets, and Scorpions, and the biting of Sp4 
ders, Vipers and other venenate Animals; 
and all:this mcerly from ſome ſenſe ,; - which 
reacherh the fleſh that difference , and excites 
it ro make reſiſtence.. Conſider further, how 
che'Contorſion, Falling downe, Aſcent, ſuffo- 
cation and other violent Agitations-of the 
womb in women ;-proceed not from the brain, 
or Commonſcnſe, bur from a: Natural ſenſe 
inhzrent in that parc, without which ir-could 
not be provoked to thole impetuous ſtrivings 
and motions. For , whatever 15, wholly. de- 
Kirute of fenſe , is wholly uncapable alſo of 
being irritarcd to performe any ation or mo- 
tion, in order to irs ſafety. Nor can we, ity 
deed, otherwiſe difcern. what is Animate and 
ſentient 5 from what is Inanimate and void of 
ſenſe z bur only by fome Motion excited nit, 
by ſfomerhing _— andirritating it:which 
Motion doth concinually bothfollow and ar- 

gue ſenſe. DIR 8111 £20 ffÞ0 291 

-\Toeviace this Nataral fenſe.yet further, we 
't R -.. ſhall 
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ſhall thus reaſop. -- We'find in our ſelves,thar 
we have Five Rxternal Senfes, by! which we 
perceive objeRs without us3burt; becauſe we do 
not perceive our perceprion,by the ſame ſenſe, 
by which we perceive obje@ts(for, we ſee with 


our eyes, bur donot by themperceive:that we 
ſee-; butby the mediation of another-internal 
'ſen{e;orſenfiriveorgan, 'the Brain, by which 


» 


we judge of all objeCts offered ro che External 
war os ): therefore 1s it manifeſt,that the com- 
mon ſenſory is the Brain,which'rogether with 
all itsNerves, andiexternat organs annexed to 
thoſe nerves, ought-rto be held rheadequare 
Inſtrument of ſenſation. And we may fitly rc-_ 
ſemble rt to a {enfitive Roor,; which ſhooteth 
forth many Bibers or ſtrings, | whercof one 
doth ſee; anothetrhear;, a third taft; :afourth 
{mcll-and the fifth feel,” - 1 to fs 
Nevertheleſs, AsExperience” afſureth us, 
that there are ſome Motions and Actions in 
us, whoſe regiment or moderation:is no ways 
dependent upon the Brain 4 and rheretore,by 
contradiſtinion to voluntary or Animal mo- 
tions and a&ions, they are: named Natural : 
$0 alſo doth Reaſon teachus, that we have a 
certain ſenſe of Feelzng, whica is not referrible 
to the Common ſenſe, nor.. communicated to 
the Brain, and/:of-which we: take no:cogni- 
ſance, bur by the various effes and commo- 
tions that it cauſeth in ourbodyes, For, in this 
Senſce,we do not perceive that we feel z but as 
it fares with men diſtraQed, or otherwiſe agi- 
tared with any- violent paſſion of the Mind, 
| who 
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who neither feetpain;nor take notjceof objecs 
ow DENIED iſa ern us; chis 
(ey, which; operating Wwihinout ous know: 
dg i chereforenetbe fiGinaniheLtroms the 
Anunalſenſe, and, may be-properly- enough 
ne without, Sexes) And gerta 
 Tuchagtbis, that ſenſe;obicrvag 4h Zhephyres 
or:Plang-Animals) as the fenſuive Plants; ale 
Boramets :or 'Vegerable Lamb: of, Tartary!, 
ee ns 
. We: know,| there are many Animals,:that 
have both ſenſe and motion; ;- and yet baye, ng 
brain,or Common-ſenſe, as Earthworms, Ca- 
reepillers,Silkworms, &c-4,and thatzhere are 
ſome Natural Actions ur us,. which are per- 
. formed. without the influence or; help ot ghe 
brain, ;As Phyſicians, therefore, tcachus.to 
diſtinguiſh ſuch aQions,Natural, from actions 
Animal : why may not-we;, with equal}; rea- 
ſon, diſtinguiſh the Feeling Natural, from the 


Feeling eAimal3o as to xeter one tothe brain - 


the other nat. 16} bog aa dgotolidt 
Weknow moreover, ithat, ic.,is one thing 
for.a Muſcle to: be moved.or.cantracted Spor> 


taneouſly(as in Conyullion)zand anvther, for it. 


to be moved Yoluntarily, or with various regu: 
lared contraRions.and relaxations, .in order to 
the. performance of {ome action. intended). as 
Progreſſion, ar Apprehenſion, 'The,Mulcles; 


certainly,. or Motory-Organs, are, in-cramps 


and convulſions, ,moved ipontaneouſly, upon 
their irritation by ſome.acrimonious vapours, 


or other injurigous caufe 3ng otherwite than. 


R 2 the 
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the body-of a Fowl is moved, afterthe heads 


\._ cut off.<i! For'\as the body/is tumbled: upand 


downs and agitarcd by? various convalfive 
motionsof jo and w ingzyyer ſuch :asare 
wholly confuſedand irregular, and-of -hoefe 
fe exher to progreſſion or to-apprehenſiony 
becauſe theipower/and/influetics of the/brain 
is extinguiſhed; by xhe gavernment-and mo- 
deration whereef-,* thoſe motions were for- 
merly regulated either to progreſſion, orfly- 
ing :: ſo in\Convtlfions, our Muſcles-arc con- 
traced; 'atid 6hr: members varibuſly agiraced 
withirregular and ineffeCuall motions 4: be- 
cauſe thoſe motions depend upon a natural 
fenſe only, withour the regulating inflaenee 
of the Brain, 'which taketh no cognizance of - 
the injuries -done to rhe Muſcles, wor of 'the 
ſenſe whith irritateth them, '! [11149 
 Theſe'things duly conſidered, Reaſon'ad. 
'viſeth us,henceforrh to lay aſide that opinion 
of DesCartes,and his diſciple, Regias,(both great 
Philoſophers, and in many other'things wor« 
thy to be followed) that the influx 'of Animal 
ſpirits bythe nerves, is neceſſary to the performance 
of all Naturall Motions and attions done in the bo- 
dy : and to take up this more probable one of 
Dr. Harvey, 'that each Natural a:on1s effeted 
by the part doing #t,” meerly in veſpeft of s certain 
fenſe, whereby nt feelath what is troubleſome and 
injurious to it ſelfe, and ſo is irvitated to excite 
ſuch motzons of tt ſelf, as may conduce to its Vinde- 
cation ; aud'this, without any influx orvegitment of 

the Bratn, or Common ſenſe,at all; _ 
, e 


. 
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We _ have added ed _out of the 


.-_ err in the 
3 are nip ur TIpuence 0 
the Heett, nd w vre amor > art - | 
- þecauſe, no. part ror 
rural ſenſe, than awhile it is irradiated and en- 
ny the Vitall FINER or blood flowing 
art once mortifiedg.e. 
no mo wger articipane 0 t of the Virall influence, 
can haye any ſenſe, or be irritated to motion. 


Beſides,it is not unreaſonable to conceive, Wa or 
the ſtrength or( Tox{-of each part doth 


conſiſt in- ts © @ done proportion Q.. GY 
/Virality : andif rhac Tone or Nonels by W--z2 cds ts 120 


tiated or dtminiſhed(as ſopnit muſt, if depri- 
ved of that —_—_— inflnx),thar part becomes 
la and hardly capable of of irritation 
Bur' this ey Ne te- ſpeculation requires to be 
handled with more exaQtnefs, than rhe nar- 
row limits of aſhort- Digreffion will admit 
of : and we have — ſaid more than e- 
nough to affert, rhat al ns of the bod ow 
a certain Natural for 

from the Animal, and "holly in Rag 
upon the Brainz which was the Problgme pro- 


poſed, T. 
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Article "RE Chain of Nature,by which.ſhecon- 
1. - ©. neQcth, various Operations conſpiring 
- wer L— one and'theſame End, brings.us in the next 
10 4.2” 


ercitationgto place to diſcourſe of RESPIRATION 1 
the precedent. | 


and Syſtole of the Heart-and Arteries, the 
other of a Diaſtole and Syſtole of the Break 


and Lungs. | 
-** Now this Affinity, hath given occaſion tq 
many Phyſicians ro conceive the Diaſtole and 
Syſtole of the Lungs, to be Synchronical or 
coincident with the Diaſtole and Syſtole of the 
Heart 5 and to refer both their motions to the 
ſame cauſe and Original. But, They have 
pony erred, in confounding things ſo man1- 
teſtly different. For | 


' The Dilpariry ' *()) There are many ſorts of Animals, that 
' have 


| Of Reffiration, 1599 
have Hearts, but 'tio Lutigs. (2) The Dilata-berwixr Rei- 
ions and ContraRtions of the Heart,are clearly fgimand Pul-. 

diſtin& from thoſe of the Breaſt and Lungs; as to > 

is evident from hence, that they are not ſyn- ® perieds, and 
chrontical, 7. e. made and terminated in. the y;? __ 
ſame periods and times z one complere Reſpi- | ' 

ration taking. up more time,then 4 or Pulſes: 

and this in all Animals that have both Heart 

and Lungs. | 

(3), The Motion of the Heart and Arteries 
is much different from that of the Lungs, as to 
their Meats. -tot nhl ts , 20:1 | 

For, Firſt, if the Pulſe and Reſpiration have 

one andthe ſame Final cauſe, and that (as 

theſe men have aflumed ) the Arteries take in: 

the ambient acer through the skin, at every Di- 

aſtole zandexclude ir apain.che ſame way, to= 
ether with the Fuliginous Exhalations of the 

lood, in ever ſyſtole z and that in the ſpace of 

time intermediate betwixt each Diaſtole and 

Syſtole, they contain'borh the inſpired aer,and 

exhalations : then muſt we renounce both the 

doctrine of our Maſter Galen, that inthe arte- 

ries nothing is contained, but the blood z and 

our owne experience, that confirms ir. 

Secoidly, it the Arteries were ( as the Langs 

are filled with acer drawn.in by their extremi- 

ties, and that rhe quantity of acr attraged, 

were proportionate to the magnitude of each 

pulſe, or to the greater or lefler dilatation of 
the arteries : then, if, while the pulſe is great, 

the whole body were — into a bath of 
water or oyle,1t would neceflarily PO 
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. - the Putfe, would become much ſmaller , or 
much ſlower g becauſe ir is highly difficult, if 
not wholly impoſſible > that the ambicar acr 
ſhould oals through the bath, into the pores of 
the skin, and ſo into the arteries, . - 
- Thirdly, fince all the Arteries, as well choſe 
that lye deepin the body , asthoſe rexrminared 
in cheskin , aremaved with equal velocity, 
.and at rheſame time it.1s not poflible, the am- 
bien. acr ſhould as freely and fwittly: paſs 
through the. habit of the body ,- into che-pro- 
foundelt arteries , as into thoſe contiguous to 
the skin. 5 bit 2 164 Hitt 
- Fowrthly,it is not credible, that Whales, Dol- 
hins,and other Cetaceous Animals,thart have 
Rehrmnies , can draw acr .into:their arrericy, 
at every diaſtole, through fo vaſtamaſs of 
waters. , as is from the bottom to, the' top of 
the {ca. oy 
Fifibly, if in their Fyſtole , the Arteries ex* 
' pell the fuliginons cxhalations -of the blood, 
ugh the: pores. of the: skin 4 :why:ſhould 
they not expell alſo the vital: ſpirits , whar are 
far more ſubtile and wt 9 than thoſe ſup- 
oſed Exhalations can be> Narure certainly 
thmade no'fuch Colacory, as ſhould retain 
the _ om , and let the grofſer fumes 
S. thrQ or is Ir hicientl y-pro- 
po that one any fach uli inous og 
lations generated inthe heart nnd arterics,and 
afrerward cxcludcd partly by the Lungs,part- 
ly by the Arteries; 10 their -Contractions 3 as 
are vulgacly-belitved, For, the blood —_ 
Fo. only 
8 
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only @ ſimple agirarion,or conquaſſation inthe 
ventricles of the heart, and a propulſion inthe 
arteries:and that ir can produce ſuchan aboun- 
. dance of footy fumes from the blood, as Phyſi- 
cians have talked of 5 is not cafie to conceive, 
Truth is, the þlood ,; by reaſon of its heat and 
ſwift motion, doth emit ſome Halitus, or va+ 
pours( which ſireaming through the coats. of 
the ſmaller artcrics, are received and conden- 


ſed. - Com limpid liquor by the. Lymphe- 


duas) but -is-it therefore recefiary , -thatic 
ſhould emit Fuliginous exhalations > We cor- 
feſs. alſo, that there is a certain thin Excre- 
ment of the blood and humors, which paſſerh 
through the habit. of, the body ; bur, that it 
 ſhoul bediicharges in thick clouds of cxha- 

lations, in. every ſyſtolec of the arteries, this is 
plainly impoſſible: becauſe at that time rhe 


coats of che arterics are conſtringed and com- 


preſſed, and there might be an caſter egreſs for 
them, in the Diaſtoles. , . when the cavities of 
the arteries are dilated. So that among theſe 
many Arguments, there 1s not one , bur doth 
clearly dere, and throughly refute rhe Error 
of thoſe Men,- who have confounded rhe Uſes 


of the Arteries, and. Lungs , of Pulſation and* | 


Reſpiration, -- | 
This capital Error eſchewcd, we may the 
more ſafely progreſs to explicare the nature of 


Reſpiration ,, as 2,,thing ur{pndry particulars 


diſtin& from Pulſation , though perchance in- 
ſtirured by Nature, as.in ſome {ort ſubſcrvient 
tothe yital Faculty. 6 And, that we may Pte: 
| | | | | -;-- G0 
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ceed merhodicaliy,'it is requifire we conſider 
( 1 ) rhe Mannerof Reſpiration 3'( 2 )thEEſi- 
cient Canſcz and (3) rhe Final Cauſe, or Tſe 


of ir, 
, Concerning the Firt. t 6195 
3, Rraten [*Aremoy]'is an Aion of the 
Refiration Breaft and Lungs confiſting of two contrary 


deſcribed. motions alrernatcly ſucceſſive, of of two parts, 
viz. (1) Inſpiration [ *Ero-mvon Jin which the arn- 
bienr acr is impelted 1wrothe Lungs and cheſts 
at that time dilated: (2) Exſpiration [*Eunmu Þ 
wherein the ſame acr is again expelled our oft: 
che Lungs and Cheft,thoſe parts ſpontaneouſly 
contraQing or compreſſing themſelves, / ''« ©! 
Concerning the ' /»ſprrarion ; - the- grand 
Queſtion is, whether the Breaſt and 5 Are dim 
lated, beeauſe they are filled and diftended with the 
der; as a bladder is diſtended by aer blown #940 11: 
or, Whether they 1ecerve tn the ger, berauſe they are 
dilated; as a pair of Bellowes is filled with aer, only 
becauſe it is dilated or opened by external force 8 
To ſolve this difficulty , in a word,ave fay, 
The Ffcient the BreaRt is firſt dilared, before ircan-befilled 
Cook of Ine with acer, andrhat COS or heaving 'up 
warion,t5 th of the breſt is the cauſe of the airs ruſhingin ar 
hs tran. - the month and noſtrills, down the Aſpere Ar- 
__ teria, or wind-pipe,into the Lungs.. For, ſince 
rote Ancfeisnovacuity (atleaftno Coacervare one) 
Lungs,  jnthe worJd, no body.can'be moved ourof its 
Place, bat the nexr = muſt'give way, :and | 
the next to that likewilſc giveback, wll fuch a 

part 


4 
bo 


». part of ſpace as is adequate torhe dimenſions 
of zhe body firſt moved, be made toreccive ir, 
and the Tpaee;which 1s abandancd, be -again 
fully ;poflaſſed by: another body: ſucceeding 
Lito it : waſay,ſince this ts/n » tris ma» 
nifeſt,thatthe acr next incumbent on, or con- 

' tiguous unto, the Breaſt and Abdomen being 
urged-and impelied by the breaſt, .while. thar 
15 dilated or expanded, 1s forced wgiveback, 
and preſs the acr next'to ity: which likewiſe 
drivesback the next acr, until at lengrh the 
compreſſed .aer wanting room:taretrear intos 
and endeavouring to avoid further compreſſi+ 
on(tes own Elater ingaging ir thereto )- ruſh- 
th into. the breaſt and there poſſiflerh that 
room or part of ſpacc, which was left by the 
breaſt, when it began its motion. : So that fo 
much acer is impclled into the breaſt, as is dri- 
ven out of. its place by the ſuperfice or out- 
{ide ofchobeeadh, during its expanſion or di- * 
latation, "_ 

As for the 4ttreflion of Acr into the Lungs, 
ad fugam Vacus 5 it isa mecr dream 3 as well 
becauſe all motion is by /mpaiſoz, as becaule 
Nature doth not abhor vacuity primarie or ex 1» phyſictog, 
ſe, but only ex Acctdente, or in reſpett of the Eximro-Gof- | 7 
confluxibility of the inſenſible particles of © 7 peers 

Fluid bodyes, as we have clſewherc amply 5 pag} 46. - 

demonſtrated. : 1; | Ts 162764 

' : 2Andifthere were any Cauſe to be: found, 

that might blow the acr into the breaſt, as'ir 
is blown into a bladder,ſo as to diſtend it 3 or E 
atleaſt, if che acr could, be conceived ro enter 
Shes S2 inte 
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into the breaſt ſponraneouſly, or of its own ac- 


up the ſaine :"then indeed, would/the Compa- 
riſon berwixr the dilatation. of the breaſt,''and 
char of a Bladder, by wind'bloww violently 
into it,: hold , and we ſhould not ncedto 
ſeck further. Butzthere being noſuch in{ufla- 
ting cauſc/affignablez} arid it being ridiculous 
to-'1magine. rthevacr {hould' ſpontaneouſly 
move it {clf; ſor as ro flow uncompelled into 
. the cavity of the Cheſt (as is manifeſt not on- 
lyin dead men; into. whoſe breaſts, though 
their mouths and noſtrils are wide /open, the 
acer doth not croud it ſelf : but alfo'in living 
men,. when they at their pleaſurekeep their 
breaſts compreſſed,or hold their breath, as the 
vulgar phraſe is), it ſcemes much more reaſo- 
nable to explain the reaſon of Inſpiration ,' by 
thar other fimilitude of the flux of acr into a 
' Pairof Bellows 3 there being no other diffe- 
rence betwixt the repletion of the Cheſt, and 
the repletion of a pair of Bellows,with acr,but 
only this that the Bellowes are opened by an 
externall force, and the Cheſt is dilated by an 

internal, | 
5+ And as for the Exſptratzon, that is evidently 
= _—_— from the compreſſion of rhe breaſt and Lungs, 
in oflly the * which is the naturall motion of Reſtitution 
ſponran.ous For, the Dilaration being an ation, whereby 


Vw 


contraRtion of the parts of the Cheft are diſtended into a 


poſition more large, than is natural rothem ; 
the Contraction {cemes to be nothing clſc,bur 
a certain falling down-/or relaxation of the 

I parts 


cord, without impulſion,ſo as to force,or heave 


”, 
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arts difterided,” whereby they ſpontaneouſly 
| 5 turneotheirngtural ac em vr ee | 
- they hold in adeadbody-g and: chis nioronely 
1 the Lungs; bur alſo: int the Diaphrapme, 
"which |ir- dead” bodyes'is not:exrended down- 
ward tothe ſtomach and -guts ( as iniinſpira- 
rtidn)bur riſeth upward toward the Lungs an 
Heart! /BuriF icbe here demanded, - whethie 
Tnfpiration;or Exfpiration be firſt 5 weanſwer 
that ir is neceflarythar rhe aer+ ſhouldibe firſt 
inſpired, before it can be exſpired- z and-eve- 
ry ANIMALdyes Exſpirenao, in Exipirati- 


on.:: :t 


- .1' Concerning the Second, | 

The Enquiry is, By what cauſe the breaſt and... ©: .. 
& Lungs ore oy ladies we have — ye KA. ora 
_ *\chis,/indeed,"js' 8 Difficulty nor ſoſoon reſol-Breaſtand 
ved,aspropoſeds for, beſides the obſcurity of Fane, <e-M | 
the thing itſelf, we find our ſelves benighred riye Faculty 
with the various opinions of Authors, Some 9, por gg 
wil have, that the Lungs are endowed with” So 
a certain Faculty of Dilating themſelves ;and' fo 
elevating the whole breaſt ; as the Heart hath 
a pulſifick faculty, by whoſe virtue the ven- 
trieles contract themſelves 'in each. Syſtole. 
And,hereupon wasit, that Ar: Fotle (the Au- 
4 thor of this oxlaing') doth'comparexhe Lungs 

ro pair” of Bellowes;/as if they didtof them- 

ſelves firſt arrra& the ger, andthenemir ira- 
pair.Bur,though ir be true, tharthe-Lungs are 
AtteSwichner, and empticd again,or —_— 
1G 2n 


of che | 
Lungs, / - 


#) & 45. 9, 
and depreſſed alti as, Ballowes are- ; 
ject i5:4t doubt my eee pe war 
mavestbebtllowcs by-opening and fhuting 
them, iy ae cauſe; bock of cheantluk and ef 
flux of tbe acvinther) there bemnoriſomie 6- 
ther ipart of 3he, Chelk,; belides the Lungs, 
my firfidilared and contrattedsbs the 
canſcewhy he Jangs arc ppenediaud ſhur2 pr 
more plaunly,: whether the: rocpariſien of rhe Lungs 
he from an ingemie Facubtyy And bat the L 
FITC WW > oy 97 reg 45 {ut- 
ficiemly manifeleven from hence, that their 


_ ' Motion is alwayes conforme to that of the 


Diaphragme, and from hence, that we can 
ſuppreſle;agcelerate;:or-:retard © our reſpirati- 
on,as we pleaſe. | 


Norfrom the ©, ©9415 deriverhe motion of the Lungs from 
impulſe ofche 
blood our. --:: 


the Heart, or rather the blood ext of the . 
Tight wextricle of 1he bearts through the Feng ante- 


_—  $10{@#pto the Laiwgs: and ſo lifting them-up. But 
heart jag che this is exroncous, becauſe {1.) the cfilux of the 
blood out-of the right ventricle is cauſed by 
' anordinary motion pugclynarural tothe bears 


whexcas (as weſaid ovenrow ).Refpiration is 
ſomerimes arbitrary :(3) the cauſe of pullati- 
on, and; Reſpiration wauld then be nor onel 
one /2nd.the ſame, /but thoſe; motions alſo 
als | ws 7 v1 and. periods ; 
whereas! may: fix,pulkes arecqual.in 
i dit fagle Relplreneth :((3Þ the blood 
doth.notitey long enough in the veſſels of the 
Lungs,-.to. keep them elevated: all thatiwhile 
118 ions 


156! 


tion,aad ina moment'circulared —— 

a -zaro cd's 170 memes "> 

andwhere it-is inirscour 

mifaffeon cicher.in the capillary hs by ang 

inthe ſubſtance of the as gas wunyres 

Riley oft pens,|. in che difeafe vulgarly 3 <che& 
of the Lights Yit cauterh exttcam dilfi-: 


.r breathung 4 (4) in grear —_ 
le rhe pulſe continnerh;good or 5 rr 


che Reſpiration/many rimes err 
. Otbers will have it, that the Mp w_ has | 


their motion from the Thorax, or Chefs contain-wotien of the 
ing them wn; but rhe reaſon which deraine . us Thorax - the 
froth a quireoFon te Ln is, tharafter the (< 
is cur quite opgn, $,. continue ; their 
Da _ te 491 | ſtrongly.: which 
e, if they derived their morion. 
aaa: the ck. 


> Now ae Hr. thar the he Large the 


muſt be moved a; ſorne orher Pare in heculy.. 
Breaſt, in | whic ip 

nal , »rhe motion: of In iracion.dochr begin . 
and this part: ſcems 107 be-noocher;<bue ithe 


aamegand that for theſe xeafons; © (ala 
wounds, or perforations.of the — 
git were: —_— 


inftantly falling - rogerher, 
themſelves(for ome 


A 


is Riltelevared i pea Sake: 
nately,'.cotittaRting: and/ againe-2claxing the 


ends ofthe puxious ridbs, and copilagesn 
which 


126 : | Of Reſpiration. 

which it-is annexed: whence-ir comes,that: 
the acrixuſheth violently into rhe caviry of che: 
cheſt y'and : upon: the elevation 'of the. Dia- 

nie, is-dfiven_out again , through the 
wounds: with impetuoſity ſufficient to blow. 
auta candle, ( 2 ) Every man, in Inſpiration, 
feels. the Thorax tobe dilated, andthe whole 
Abdomen lifred up, and the ends of the lower 
ribs' to be: drawn inward:; the Diaphragme 
being extended-downward ,;..with its middle 
part crowding down the ſtomack,, liver and 


- 


1 - outs, and with its circumference or extrea 
| parts contra&ing the ribs. 
(3) Allowing the Diaphragme to be the pri- 
mum Movers, among all parts ihſervient to in- 
ſpiration, we may eafily underſtand, why the 
_ becomes:more frequent and re- 
iſs, when the ſtomachs full, and when the 
Aer is made more denſe, than ordinary, by 
- - *  fogs andthick exhalations./ | For, in' thefor- 
_.+, --..mer caſe:,, the Diaphrzgme hath not room c- 
-..-1 --nough to.cxpand itfelf downward;as itought, | 
and fo is compelled ro-compeniſate the ſmall- 
neſsof irs motion,by the:frequency of itzand in 
the; -[the-Lungs areſo prepoſſcfſed wich 
« groſs vdpours;a5-that they cannoradmir much 
acrat a time) ;8nd therefore the Diaphragme 
is-neccſhtated:; to.. repeat its motions ſo much 
the/ oftaer; (14) In Apoplexies. (unleſs: they 
befaral)! brhe Reſpiration be-almoſk in; 
ſcnfible;Nyerthe.motionof the Diaphragme, is 
morion.of the Gheſt.-' {5 Reſpiration 1s more 
_ dd perturbed 
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| perturbed and vitiaced, bydifcaſes of the Dia- 
phragme-; than by'tliole of any other perrof 

the breaſt : and it bath been obſerved by Ye- 

flingtus thata Hleatoms grown upoit even. the 

carneous part of it, cauledextreme difficulty - 

of breathing. Now, thetg are the Reaſohs thar 

have induced us to believe, that the Morton of 
R-ſpiration begins in the 'Deapbragne 3 whiich (: 
being a kind of Muſcle'of a: peculiar figure; Syntagm. Ane- 
fubſtance, poſition, and ation, may. as well be #9: 2. ii. 
conceived to be exrended/by virtue of accrtain. 

peculiar and ge ney rs )z as the Heart is by 

a Pullifick Faculty : ſo chat we may conclude 

the ſame to be the prime and principal inſtru- 

ment of Reſpiration Natural or Gentle. 

' Welay Naturalor Gentle, by contradiſtin- 

ion to Reſpiration Yolext, or Arbitrary, For, ye. Fr _ = 
allowing of Galez's triple difference of Reſpi- the Interoftal, 
ration, v1z. Free and Geztle., tiolent, and more ** Fefvrat 


: | : A  Muſcl:» are 
wiolent or ſubleme + we conceive the Fiyft to de- allowedto 


pend upon the Diaphragme alone the Second, <xwip;'re with 
ro require a- concurrence : of the Intercoſtal __ i he 
Muſcles ,- of which the interior ferye to cons ration vielene | 
tra& , and the Exterior to dilate rhe Cheſt z 24 4rbirray. 
and the 1a# to be effe&ed by the Diaphragme, 
Incercoſtal, -and PeR&oral Muſcles, all being 

fer a work, and combining together tothe mo» 

tion. ' And,as for Refpiration:voluntary:, ſuch 

as we can at' pleaſure ſuppreſs, accelerate, or 

Tetard z that is manifeſtly by che. help of the 
Tntercoſtal Muſcles, there being no other in- 

'{truments of Motion voluntary, but the Muſ- 

cles 3andno other Muſcles immediately cone 

ay | T Ss 


K. | 7 


138 OR of Refdivation. ow 
ducing to the contraction aud dilatgtion of the 


breaſt; ex arbitrio noſtro, bur the Intercoltal..... 
CDI Concerning the Third, vin. 
The Final Cauſe, or iſe of Ref} pirations 


__ The moſt General opinion (to omit all o- 
The Fine! thers, as leſs confiderable) is, thar the princi- 


| Cauſeof Rel pal uſe of Reſpiration, is for the Refrigeration 


Piration,n ot | . 
he Refoi-erati-Of the Heart. WW hich though very ancient and 
on 7M anfible is rather mend Conjefiragal » than 
—__—_— Y Arcopagirical or demonſtrative. 'For{ 1 ) As 
the ſub titiation cr over-hot is injurious to the heart, fo is acr 
of the bleed,  over-cold: and as acer moderately cold 15 bc. 
be nar eo "ce neficial tothe heart,when it is exceſſively hea- 
Aer,ismade ted 4 {0 18 acr moderately hot, beneficial, whey 
the more.con- the heartis roo much cooled, But, while the 
ell forthe heart is in good temper, then the acr moſt 
Lamp ot life, aorecable toit, is net#her hot, nor cold, bur 
_ So temperate. (2) 'It is incanfifkent with the 
ries, prudence of Nature,.to make the natural hear 
of che heart {o intenſe and-exceflive , as to-re- 
quire perpetual ventilation with .cold acr : 
when4t had been much eaſier far Her, to have 
kindtcd a more gentle fixe herein ar firſt, thag 
to bring cold acr tothe hearth with-ſo.nauch 
adoe, to-keepir in-moderarionever after. And, 
' in caſe thar-Fire ſhould chance,at any tume,to 
_. «prowleſs, or languiſh((as it often doth, 1n.ex- 
4 -.xreme cold acr, many men being frozen .to 
*. .- >Yeathin Green-land,Rufia,;and other Northern 
8+ "> Countries) what provifion-hath diego mee 
— 4 _ r 


FJ 
Pay 
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for the reaccenſion or inſtauration of it> (3) . 7 
Ifitbe only the Cold of the acr, that is benefi- 

cial cothe heart ; then, cereainly; rhe Water; 

| (which is much colder than the ac&r'y would 

more conveniently fati: fic thar necefficy in 

Fiſhes, which-/yet cannot live withour aer, (4). 

In perſons of 'cold-and Leuco-phlegmatique 

conſtitutions, there would Beno need atiallof 

Reſpiration; eſpecially in froſty weatheravhen 

the heart hath as much want of warmth, as of 

cold, and more too. Ve confeſs, indeed, that 

at ſitchrimes", / onr Reſpiration is'more ſlow 

_dnd rare, ' andiin the- hear of Surnmer, more 
quick andfrequeat; as itisalſoin Fevers: but 
the reaſon hereof is,thar in Summer, the blood 

being made-hotter;, is ſooner! ſubtiliated into 

rk ne ſpirits faſter conſumed and 
ifipated's and fo requires more aerto'pro+ 
more the ſubriliarion and inflammabiliry of irs 
Fee parts, 'Sothar itſhould feem:, - the 
is required rather as an Excitement , than 
a5an hindrance to the viral Flame. ' We ſay, 
for the Excirarion, or Accenſion of the Flame 
of life, by ſubriliating the blood , 'and making 
the inflammable parts thereof more convent- 
ent Fewell for the ſame viteall .Flame , and for 
the marrer of the ſpirits, which being diffuſcd 
through the whole body, ſerve to conferve and 
vivific all the parts 3 no otherwiſe than'Bel- 
lowes conduce to the acccnſion of flame in 

-wood. ad, tral rb ig ; 

2 | For; as the Acer blown''out of a Bellowes, EE oh 

doth promore'the accenfton of fire, in wood, emplificd by: 

9 or 


”> 
F 


, 
” 


- ew S TI IR ans eem—_ 


na M 
the aecenfion 
of flame in 
wood, by aer 
blown out Jt 
Bcllowes. 
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or other. combuſtible macter 3 not by reaſon.of 
any Cold (for Contrarics nevetgeneratecach 
other Ybut by the ſubrility of irs particles, and 
the vehemence of its motion, inreſpe& where> 
of it both diffipates the aſbes , that hinder.the 
ingreſs of the fire , and impellsrhe'parcicley of 


_ the fare. into. the pores of the wood z.ſo.85-rhat 


12. 
And inf-sred 
from the 
Qrutture of 
the Lungs. 


they., penetrating more deeply', into: the Tub, 
ſtance thereof, invade and kindle all the in- 
flammable particles tkercin contained: ſodoth 
the Aer brought into the Lungs, and commix. 
ing ic {elk with che blood circulating; rovgh 
them, infinuareir (elf, b ne PATIGTIR NED a, 
into the left ventricle of the heartz'andrhere 
partly by irs ſubtiliry ,-partly by irs expanſive 
motion, {o conſpire with the pulſe gf che hearr, 
as r0 conguce to the rarcfattionagd ſubtiliaci- 
on of .the more. thin and.inflammable parts. of 
the blood, that ſo they may be madeborhcom- 
'modious fewell for the Fire burning -in-. the 
heart , and alſo fit mattcr of the =Y ſpirits, 


. Al the-diffcrence! is, there are no Aſhes made 


in the heart, , the Flame. thereof being more 
pure, than focal-fire, and ſubſiſting in.a marter 


-as fine and ſubrile, as ſpirits of wine. Norare 
there any ſooty cxhalarions; ſuchas ariſe from 


oyle burned in a:Lamp: but ſuch.a, Flame is 


perpetually. revived out of the blood in the 


heart, as1s made by'the pureſt ſpirirs of wine 


1et on fire, 


This Uſe of the Aer inſpircd, may be in ſome 
ſort inferred brom. the: very+ ſtruQure of the 


' PFena 


Lungs,: For, ro what purpole doth both the 


anteriof, gar yi divide, and 
 Fena, apterioſa,, and Arteria Venoſa divide, an 
diſperie.into {o.many, branches. and furcles, 
throughout; the lobes of che Lungs 5.unlefs ir 
be to- convey the acer brought: into. them ( out 
.of che Brozchta, or pipes derived from the Aſ- 
per arteria) together with the blood, into the 
left ventricle of the heart , there ro excite the 
_ viralflame ? For, certain it is, from the ſiru&- 
ure of theſe vefſells., that the Aer doth . not 
arrive at andenter the heart, pure and fincere 
(as it ought to doy in caſe it were to refrigerate 
rhe hearr) but mixed with the blood returning 
out of the Lungs :.. which.is the reafon , why 
in che diffe&ions of living creatures-y, no acrjs 


.to be found in the Arteria venoſa,bcingbefore - 


It comes Shaker, through! commixed or con--.- .. 


Fuſcd. with, the blood..; Nor can we forceaer 
into the beart through, the. Lungs of a dead 
.bady.3becaule the motion of the blood is then 
— And this we conceive to be the Prin- 
cipal End, or Uſe of Inſpiration... 


: Asfor that of Caſper agen z it{cems tobe no 
other but the exploſion of the ſame acr forimer- 
ly received ; together with the Halitus, or va- 
pours of the blood, rhar ſteam from it, while it 
15 circulating through the Lungs, For > asto 
"that Antique , opinion ,. 'of the, diſcharging of 
Fuliginous "Fa OA wg from the heart 5 
tothe reaſons by us formerly- alleaged to dil- 
credit the Generation of them, we ſhall fub- 
 joyn two or three: convincing ones, tadiſprove 


- their Excluſion through the Lungs. (1) The. 


motion of the blaod, out of the Lungs , by the 
OY a | Artcria 


_ 
m_ The Uſe of 
Exſpiratiow 
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A Problame, 
of rhe Keſpi- 


ration of 
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Covi Venoſa, into rhe lefr veatricle of che 


bein regen and firong doth ma- 
TENN farts any ng to- come” from the 
Heat into the En ther way <. and (2) the 
fituation of rhe Valves in the ſame Arteria 
Venoſa, doth as much, (3) That the Aer paſ- 
ſing tothe Heart, andthe ſuppoſed) Fuligi- 
nous <exhalarions iſſuing. from' the Hearr , 
ſhould be carried through one and the ſame 
veſſel, by contrary motions zis inſoleht to Na- 


ure, and incompetent ro the oeconomy of the 


—_ 

nd here we aske leave to propoſe a Pro- 
 blem, Certain it is, that the Foetas, ws. while in 
the'Mother's wornb, doth receive tiouriſh- 


Fen, in the ' ment(notby the UtmbilicalVeſſels;for in them 


womb 


no is contained, but Blood, whichis nor 
the Aliment the parts; 3ndthe Umbilical 
Vein ferveth onely to the Circulation of the 
blood,by bringing back to the hearr, whar the 
two Umbilic ies carried from'ir into 


"the Placerta®idrinwthnt)by the Mouth, fucking 


in that milky fiquot, Sherehn he ſwimmes : 

which Hippbtrates long ſince, and Pr. Harvey 
of late; have undeniably proved. ' Now, 
rhis being Fw orye - _ —_ neceflary,, that 
the Ftres ſhe haut the oft of Reffira- 
tron? For, your ke Soon is b Impulfron ( as 
we have elſewhere at large demonſtrated) 
being cauſed only by the' prefue of the 'thing 


K., warwy ate Aer Ki ea in routd ( us we 


cly expreſſed, in' the cauſe of the influx df 
Few Xcr int theLutgs,ih tnfpiration) cerrain- 


ly, 


'of Reffiration. OTE 

: Iyywichous tag bel helpof acr, the, Fatus cannot 

| poi, fuck; hs, mou -aHh, ce 
C 

be add » (1) the Autho ENRRY ape ) A 


Man, who in moſt Cxpr Fermes faich, lib de Natwe. 


Tviow | viz, Fegibss) Veg 4 TOKETEY T@rs puert. 
| % fwi, Purr abaito {apr 3 ore & 

buse (3)char Chickens abbot 

Fr h which the acr 4 a —_ PREY 

n through the ſecundines ) and Fi- 
GON And a5 the Chickep pipes 
within zhe ſhell not ye ray Tac It 
obſerved and rec ry learned 
authentical oy he Infants have been 
heard to cry in their Mathers wombs : which 
Were uoleſſe they enjoyed the be- 
ncfir of Reſpiration, 

(3) The jpoſture of the Child in the womb 
{cems.to aflert the ſame, For, as there is an 
ang ip ſpace betwixt the coats of the Secun» 

dinesAnd:the Child, Joke end tbaca {1 
em magazineol milk for his ſuenance, Tige 
be be Gord up,and conſerved therein 3 to is-noF 
that. whole ſpace filled pp with ther Ligner 


Þþuc inthe: there remains {ſo ' auch 
—_ ren bur Aer, [35 3s 
oſtoions for ſo piration, as $hE 
Lot b:need o : jpldav in theblunter Ln 
of an Eggerwe perceive a cerian empty 
Afrer the Hen hath fateupon it. And leſt 

_ theGharon ſhould at any timebe 
1oMheieveled. up aagether, and fo. Brej 
-ar compreſſecighen the A os 


Of Reſpiration 
Nature hath affixed the ſame to the Platents: 
tering to-the end, thar adheringco the bor 
forne'or upper.part'vf* the -wotyb, "ic might 
hang faſt,as an-Apple hangs by' its ſtem, or as 
' 4 our Globes of Glats are' hung-up by ſtrings to 
the Secling of a room. So that the Chor70n thus 
adbzring to the Placezta Oteringwhich is faſt- 
ned'to the bottome of the womb,” and che Am- 
70s in like manner adhcring to the Chery:0n, 
inthe ſame upper part ; and the lower part of 
each membrane being depreſled by theweight 
of the Infant; and of the Humors contained in 
them:it thence comes to paſs, that this Natu- 
ral Machine both of theChild,and Membranes 

(though art firſt it were perfe&ly rod, as the 
yolk of an Egge )is afterward made of an o« 
val figure. hy, rr: the Fetws, fitting in» _ 
curved or bowed forward, as much as le 
doth keep himſelf in a round figure, becauſe 
of raking upthelefle room(for he firs with his 
lepgs croſſed, his heels drawn upto his but: 
tocks, [his elbowes reſting on his knecs,' one 
hand held upcloſe to his car, the"other to his 
cheek, for the more firme and ecaſie ſuſtenta- 
tion of his head) yet, in that ſituation he hath 
need of a Manſion - of an Oval Figere, ' that 
ſwimming in liquor, he might keep his head 
above water; -atid 'ar 'his-pleaſure rake ih his 
-nouriſhment by his mouth, and alſo-infpire 
*the temperate acr ſurrounding his head, inthe 
void wy of the Secundines3 _ rothe 
opinion of Heppoerates newly recited, (4) Nor 
1s the- ingreſs of Aerinto the womb, __ 
OR” j 


Of Reffiration, I45 
ble [For; albeir, che mourh of the, womb,, in = 


pregnant women, be ſhug up, .ſqas to exclude 
oneyfingers,or (a5 orbers will ha e.ic) aſm 


—* 


Hand) are3roubled, with Err arab Al \ 


w 


For., if there may be an ngrels for the ſecd of 
( *ACEPHON, and as 


placidly , and in-proportion to the pulſation 
of his heartz which being calmly and. ſoftly 

moved ( as are the hearrs of Dormice and: 0- 

ther Animals ,. thar {lcep all the winter) harh 
bur a \mall neccſſity of Aer. However , re- 

fleing upon the ſingular tabrique of the veſ- 

ſels inzhe heart of an Infant-unborn , which 

all 'Anatomiſts. conceive. made; by the provi 

dence: of Nature, only in_defeGt of Reſpira- 

tion 3/as we propoſed ita Protlem, ſo we leave 16; 

ir to'the conf1deration of wiſcr heads. ; The Morion 

. :Hlere all, we may opporrunely. touch upon oy 5 gt 
:the £Atonon gf the Brain, which conſiſting {As upon Re{pira- 
-thar of che Lungs;) of a, Niaſtole and Syſtole, tion bur uy»n 
nn L V T2+ 13x many pulſation of 

| : the Artentes. 
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many have referred to'theInſpircationarid Et. 


ſpiration bfAcre 45 if the Braiti' were dilatec 


tor the atlmiiffion of Acr, and-conrage ; 
for the exchtionof it, Whereas, indeed; this 
Moriondoth'nor belong'(1 3 to the fubttazce of 
the' Bratn; for .thatbeing'very/ſols, render, and 
delicate, feerns uncapades aryfuchdilatatt- 
oh and comprefſion.”Nor (2)to'thit Metpbranet 
inveſting the 'braine; 'becanſe,as Reolan of- 
ſerved in the head of a Sheep, 'rhe-diafiole and 
ſyſtote of the brain harth.beer! continued long, 
after por theskutl and'Menibrans alfowere 
cur off, ” But only to the Arteves, C1.) becanie 
the Motion of the brain is exaaly' coincident 
and concordant with rhat of the Atreries , :as 
may be diſcerned by the rouch,-in'the heads 
of Infamrs new born ,- and inlarge wounds of 
the skull. (2-3 Becauſe the chiet=Pulfatin is 
in the upper part of the Dara Mater, which'is 
conſperſed with ftore of Arteries aſcending 
from the Plexus Artericfus Mirabilis, and diſſe» 
minating themſelves npon it. (3) Becauſe ma- 
lew obſerved, that in lome perſons',' whofell 
into extrem agomies, and \wooning/fits, upon 
great traures of the Skull, the mption of the - 
brain ceaſed, and was begun again, as their 
Pulſes recovered, (4) Ot what #ſe thould the 
iffpired Acrbe to che'BrainzFor Refrigeration, 
it *carmot be z the remper- of 'the brambeang 
ſuch, as'ſeems to require rather Calefa@ion. 
And, as forthe Generation of Animal ſpirits ; 
Dr. Harvey hath upon = reaſons made it 
doubtfult, whecher rher FRG ab; 
an 


Of Refftration. 

and{if-chere be;, - certainly they conſiſt only of 
the pareſk aid moſt ſybcile partsof the blood; 
ani.netof Acr,by theadmiftion of which they  __ 
muſt needs become more craſs and+ uafir for want» rg 
choſenoble-uſes, ro which rhe) .areconfigned. ner 
And, therefore, Rrol a fatd welt, Net fptrenbius 
periniſcetur Aer int Cerebro-, "aig aehew: efſeſt#b+ 
rlifiare 3” alrofain permrxtione-aeris 6rtfſtores eva- 
dexent', neo tam celeriter tn #rveſs PL forges « EX- 
eurrepent' per neveos. 

Nor-muſt we here- otnie to/ conch npon- the 

rey ry" af Reſpiration which ate Ma- x1. A: . 
nifold, it {ervett+. (1 to the tyea5orr of the ulcs of Relpi: 
T2 whether: Artictlate ; as in/Man3or In-*n 


- articulate, as in — the nh explodt 
pre Inſpired acr, th irpu che Afpera Arteria, 
th ſuch impetuoſity and Feifets, ax that 


its frequent and-ſtrong Elifions tn the "head of 
the Larynx , the throat and other parts of the 
mouth , cauſe it to yceld a fonnd. Fe, dS 4 ro the 
Di i Rribution of the Ch te both our of the ſtomach 
and guts, moon the venz Latex , into the 
rand Recepracle , and out of that Receptacle 
into the ductus Chyliferi : the middle pars of 
the Diaphragme, ia Inſpiration,deprefſing the 
ſtomach and guts; and irs two long carneous 
rodudtions lying 'fo immcdiacely under the, 
Rece tacle, as that they cannot be diſtended,' 
butch they muſt at the ſame rimealſo diſtend i ie, 
expreſs the Chyle out of ir. (3) tothe 
rover jon _ the Excrements both of the Guts and 
' Bladder ; the depreſſion of the Diaphragme to- 
gether with the compreſſion of che Abdomen, 
V 2 ſtreight- 
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ſrejghtning and urging thoſe parts, (:4) to 
Smellng 5 _ Ns. being brough into the 
Noſtills together with the inſpired Aer, ('5 ) 
to Coughing , Sternutatton, Exſcreation, and 
Emuniton of the Noſe 3 while the breath is 
driven forth with violence and ſuddainly, And 
(:6) to aſſiſt the whole body 11 any ſtrong and vebe- 
ment;motten 3, while , cither the Inſpurationbe- 
ing made gentle and ſmall,and the breath kept 
in, the Muſcles of the Abdomen and other 
parts are conſequently ſtretched z and. ſo we 
are the better enabled to liftup things of grear 
- weight,or to repell things making refiſtence by 
force of impulſion or otherwiſe; . or, after a 
reat inſpiration, a vehement and ſuddain ex- 
piration ſucceeds., and then the Muſcles are 
extended rogether with the like force , ; ſo;as 
the Armes and Legs are ſtrengthned exther in 
[giving a blow, or leaping, or other the:like 
efforts, to which main force is required, And 
thus much of Reſprration, 
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OF THE LTMPHEDUCTS.. 


_ Exercitation the Ninth. 


Of the LympheduBs. 


'A Mong the new Diſcoveries made in the Article 
A Microcoſme,' by the Anatomiſts of this . 
our age( wherein Nature ſeems to have re- The LywPhe- 
warded the ſweat and induſtry of her .inge= and exccllene 
nious Voraries, with the knowledge of ſundry Lovention. 
Secrets; which ſhe wholly concealed from our 
Predeceffors) Theſe v T7 are not the leaſt: nor 
can you havea cormpleat Hiſtory of the Oe- 
conomy of Nature in an Animal, without afſu- 
ming both them,and the Liquor they contain, 
into particular confideration. TY OE oy 
\ © To whom the Honour of their I-vention — 2+ - A 
doth belong, is yet in diſpure. For, though Sonny : 
that moſt Ji ent and perſpicacious Anato- their Diſcove- 
miſt, Thom: Barthol;zzus, be the man, who firſt 27.5 > be al. 
wrote of them 5 and He challengeth the glox ; 
of their diſcovery wholly to Himſelf ; yer js ir 
well known, that our Country man, Dr. 7o- 
live(a perſon of fingular dexterity, and admi- 
rable fclicity, in diſſe&ion of. all ſorts of Ani- 
mals, as well living, as dead) Mc dEegd 


| Of the LympheduBis. 
and mentioned them to many Phyſicians of 


. beft note; and-amiong rhe reſt particularly to 


that eminent Maſter in Angtomy,. Or. G/i{ſo 
(wlo iddodgraefl acknewle ck <.0Y 
of, in his moſt elaborate and judicious Book, 
'd Anatom, Hepatis) more than a whole ycar, 
before Bartboltze: wrote his, Treatife particu- 
larly concerning them. So thart ir being im- 

Pr. Folrve fhould borrow rhe notice 
of theſe Water-veſſels fram Bartbolenes and as 
improbable, 'on che otherſide, that Bartbolrre 
ſhould receive the firſt Hint of then from Dr. 
Plive : it ſcems equitable rhe Honour of this 


Invention ſhould be divided betwixe Then: 


as Men,whom good Fortune, conſpiring .w, 

their induſtry, .mighe haply ern je 
Kigarion of the ſame thing, neer about the 
fame rime;norwithſlanding.they w divided 
by ſo large a diſtance, as 1s berwixt England 
and Denmark, and held no conamerce cach 
vvith other by Letters, . or. othervviſe,: .,Bur 
vyhoever vvas the Inventar, certain it, is the 
Invention it ſelf is of admirable advantage to 
the Republique of Phyſick : and therefore, vve 
ſhalt briefly recite the ſumme of vvhar hath 


been vvritten concerning their Day ption , 
| b. d their X- 


Yo 
Their De- 


{cription, " 


heir Origination, their 1r[txtion, 
es PE | 


The Lymphedufs arc certain Whitiſh Veſ- 
ſcls,in many places of the body running along 
cloſe upon the veins, . and | embra- 
cing them.in various circles,,, as the ſurcles of 
cheYine tvvine about the branches of an Elm, 
, conſiſting 


- Ofihe Eymgbeiklts 

__ of: Mews 
1 we or qua 

vuc wr wbnowmts) or 

radi rhe ho ma @Ravensquill-; 

furniſhed wyith ſundry tender valves;and con- 

taining\s, infipid, andforthemoſi 

pare a»hitiſh;, bur + fomecimes + tinged '-ch> 

| rannrror blook, or vvith ulloeviliaoey 
Ofcheſc arc:two ſents {lame A 


| thellargerweins:imthe S, 
nga ao nr armor yars rs 
wes! initheAbdomcn,cſpecially pre wrenas 
PFortze,he {liacotvcins,*thoſe:difſeminiated 
vn the Tefkicles: inboh ſexes, - and-upon. 
bottome ofthe wonbrin Females. : 
-Accordingly, their —_— istwvotold3.for 
thoſe in the fe rirher fromthe! 
Liver, or:from the: Bladder of the Gall or 
Capſala communis and [thoſe in the .Limbs, 
karerheir original from t] thoſe parts;but,uvuhe- 
ther fromthecapillary veins, -or from the ca- 
illary Artenies,ortrom theextremities of:the 
Thorns !4 is\not yer determined.” »Onely wee 
have: the late obſervations 'of Olaas Rawbeak 
þ wr harwour \Queen Chrr tina of 'Saeden) to 
 arife almoftfrom all parts; 
hehavingtoun chem. alſoiwrheLungs, Me- 
<diaftinumy Heart, ſufpenfory ligament of tie 
Liver,ftomach, ſplecn, loyas and ſundry other 
& + \ 
*"Ihoit: 01 likevvile is ruveſo1d; Fer, 
- thoſe: in the Abdomen. AeSendS 
Wot. rae 


:, 
IST 
» 
of % 


ccampanying Dilieces 


Origination, 


Progrels, 
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Of the Lymphedufts. 
the grand Receptacle of the Chylezinto which 
as into a ciſtern, /they': infuſe thacithin liquor, 
which they -carry. in their pipes'3. that foche 
ſame being rhere commixed'withthe Chyle, 
may be conveyed along'with it, 'through the 
LatiteeThoratice, into the ſabclawanwein, And 
choſe above the D:nphragmes! or ſuch as ariſe 
fromitheLimbs,arc in{crted/into the External 
jugular Veins, into which they diſcm 
thcir ſeveral rivulets,. 'Wherefore they have 
no common Trunck,:but (like ſeveral Springs 
of water) riſing up here and there from divers 
patts, they all rend|into rwo Jatgechannels, 
wiz.the Receptacle of the Chyle, andthe Ye- 
2a Axillaris y; that their ſtreams may all meet 
in. the common Ocean of the Hearr. - - 
: As for their Situatron and Progreſs, it is thus. 


Siruarion and Tn-the Armes, they:creepup by the {ide of the 


Vena Brachtalts, to which they are firmely con- 
ne&ed, and ſo aſcend together with it to the 
Vena Axillaris, into which they open them- 
ſelves with a ſmall inler, or Orifice, that is 
guarded with a valve, ſerthereby Nature, to 
prevent the reflux of the liquor out of the Ax- 
11lary vein.” And, fromthe Thighs, many in 
like manner climb up inthe company of the 
Crural and [liacal veins, which they:encircle 
in ſome places: more cloſcly, in; others more 
Jaxely:z3 and in this manner they mount up to 
:the Meſentery, where together with the ſmall 
branches of the ens Porie, they are termj- 
-pated.'[,' Again, thole iſſuing fromi.che/L#ver, 


' or Alaaderaf the.Gall, :'doralſo-dcfcendin:tom- 


9.43 pany 


bend 


Of the Lymphedufts. 
paiy. of the VenaPorte,to the middle Glandule 
af rhe Meſentery;; and are therein recminaced. 
Bur, if with-a-more curious. eye/you'rrace 
_ theſeproceeding:from the Liver, up-co their 
very original z you tnay perceive them to.cn- 
ter the Capſula Communis,of the Vena Porte; and 
therein fo-roJole-them(elves, as char you can, 
notdiſccen their progreſs-from; thence; yes ix 
is ptobable, that being included in the ſame 
Ca nn they follow the diſtcibution 
of ſame; .and/never ſtray from it intothe 
Pirenchyms of che Liver 3 becaulc, if they:didz 
how comes itz that they are no. where to be 
found in the parenchyma, no 'nox in thax part 
of it, where the Capſuis Commun P*:-} 

Concerning the Liquor they contain, there 
are two Difficultics, viz. (1) #hence they re« 
 ceiveit'> ( 2 why they return it intothe Recep- 
gacle of the Chyle,and into the Heart > 
The Former is ſolved, by ſaying, that the l:- 


wor is derived partly from the Arteries th ,. » | 
; the Nerves, That the Arteries 1m bor 1 ng 
ſome ſhare in bringing that mild and thin Li- from __ 
quor into the L mpheduQs,' may be argued Wong 


thus. The blood, being by the Vital Heat and 
Motionzagitated-in the-Arteries, doth neceſſa- 
rily diffuſe abundance; of Vaporfts intothoſe 
parts,/ into-which ir is immirred 4 and.this ſo, 
muchthe more, becauſe thoſe vapours are re- 
preſſed and kept in, by- the thickneſſe of the 
coats of the greater Arteries, , untill they arc 
driven into the: ſmaller 'arteries., ; through 
whole. thinner coats they more calily trang* 
154 X " ſpire. 


I $3 


_ Kid toſs vapoure _ 
L $ 37 Qfe 
jb6 6 WEN pv ed ng ndre-odtidfied.by 


thEPibrons gad! Mettbrayons Liu, which 
oa Lihuor; 
' Hymno {the 


that Theays _— 


akes 'Bne; ne prov 
DS + WR aL 
ve," ng he Liddwvr was gentan 
 th&"Atrertes!? wii pa tre mit afcer- 


being proteuded ty r wich-the blood'out 
of the Arteries ihito rhe ſubſtance ofrhe parts, 
ibis iti thole-plitts Feparared from the. bleod, 
by #hy Kid of Percolationg' as theUlrine 35 4n 
the'Kidneys* : 'becauſe' there” arc th all/parts 
Veins anſwering to rhe -Arteries, and thoſe 
ample enough to export whatever tquar is 
by thentinh BA not can unyitegſowbegi- 
ven,* why'that watery humor Idbeatal 
ſeparated fromthe blood ; ſecing itivho-Ex-+ 
crement 6f the 'blood, chough it may be ac- 
 - coutited an Exerernent: of the parts , . from 
which immediately 'it is immirted 1nto the 
| LymphediRs, -'Ns'Excrement-of the blood, 
becauſe ir-is again brought intothe blood; and 
Nature uferh ior to-loſe her labour,or to fopa- 
rate things ach: frotm-other, ow ipurpoſe to 
mixethentligninaſterward,” 1s 51:1 v1, 

: *Sttonith,} at" the Nerves iglfo: -cohtribure 


Watd wbeains i the! = x pRrogrs 34nd that 


Partly (rom ” han of this Liquorro'theLymphedud&s, 
we Nerve® Iriay be itiferted from henerg(19cliarwhitſoc- 


i Liquor arifeth-ſtomvapourscondenſed, 
GlyPars; thin; nd!tranparent:; byr 
"hk PEEy "md decreed ihatel- 


{ary 


Of the LympbeduAs. 
ſary ſome other Humor ſhould be admixc to 
iy which gre 2: : emer - thickneſs, than a 


ity whic 


TN po _ audteſsgdiapha- 
nous, and ſometimes whize like milk, ya 
times tinted with yellow, and ſomerimes 


' with blood, Tike water w 
- ath been waſh&d. *(2) 


y agrecabl e vvith Rea on, that the thicker | 


_ of the Liquor found in theſe Water-con- 
duits, is the Vehicle of the Succus Nutritias, 
vvhich being diſpenſed from the brain and 
ſpihal artovy, o all parrs for their nouri 
ment;by the Nerves! is aſſimilated" intoche 


ſubſtance, leaving its thinner parr( vehich” | 


before ſerved to- promote and: facilitate its 
diftribution "through the ſlender paſſages of 


the Nerves) to' be infuſed into theLymphe- 


duRs, * vvhich' return it-into the blood; 9p a 
double uſeviz, *_ 
Firſt;to prevent the Coagulation of the blood, 


Tubaly fbch) | I Fdr, this - : 


. © "LL Ss 
b* ; 
LU) 2 


'to-vvhich othervviſc it! vvould. be firungly- ir- uſes of ras 
clined.' Secohdly, ro promote the Afication of Liquor. 


the bloodzfgr this thin liquor, being-formerly 
advanced the ſtate of Yolarility,or exhala- 
tion:it is eaſily united to the Viral blood, and 
doth as eaſily advance the micacion of ir. 

Bur, vyhat vve here ſay, of: rhe derivation 
of one part of this Liquor from theNerves, 
'yvill be more illuſtrated 'by: vyhar follovvs, 
"concerning the diſpenſation- of the nouriſh- 
zrient by the Nefves:./ 97 
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OF. THE-DISTRIBUTION OF -+ 
THE NOURISH MENT: THROGGH 
TEE NERFES. 


_Exerciration the Tenth. 


Of the Diftribution of the Nouriſhment through 
the Nervs. | 


N one of our precedent Diſcourſes ( as you 
may pleaſe ro remember.) we. denied the 


ome pothny Blood to be the Adequate Aliment of the 
ing the Nutri- Nervous, Fibrous, and Membranous parts of 


© the body ;and transferred that noble office up- 


on a certain milder and ſweeter juice, conge- 
nerous to that ſpermatical Matter , of which 
'thoſe parts are firſt made up : Leſt therefore, 
we ſhould defraud your curioſity of ſuch fur- 
ther ſatisfa&ion, as this new and paradoxicall 
..( yer moſt reaſonable ) opinion requires 5 we 
muſt no longer omit to explain (at leaſt accor- 
ding ro what light the excellent Dr. Glifſon 
kath given, in ſoobſcure an Argument ) From 
whence, and by what wveſſells, the Nutritsve juice 85 
arftributed to all parts of tbe body. | ec © 
: The Theſis ts , thar:the proper and adequate- ” 
Nutriment of the Parts, 1s derived to them 
from the Brain and Spinal Marrow , by the 
Nervs : and -the Reaſons afſerting-ir, arc 


theſe, 
( 1) In 


of the Diftributian of Newillment, 8c. 


. - (1). Inithe 244, it is obſerved, thatthe, _ 2: 


parts reſolvedido ar firſt 


r ſomewhat tu- arrophy, oc 


mid or {wolne, by reaſon o the laxity of their decay ot nu- 
Fibres,and the caſie afflux of blood unto them. 720,29 
And yet it is manifeſt, that ſwelling doth not che Pa 


ariſe from the true and genuine, Nouriſhmenr 
of thoſe parts 3 becauſe afterward. they by lit- 
tle and lictle we away, ; to-extream teanneſs, 
notwithſtanding the blood floweth as freel 
and plentifully ro chem then  -as before. A 
pregnant argument, that the veſſclls, by which 
they ought to be ſupplied: with nouriſhment, 
are obſtruged; which veſſels, certainly, can be 
noother but the Nervs, becauſe both Arteries 
and veins are wholly exempt from any im- 
achment,in thisDiſcaſczand the Nerys alone 
ail of performing their office ,- as they ought. 
This may. be confirmed by an obſervation 
of our owne. A certain woman having a Nerv 
pricked by an-unskilfull Chirurgeon , as he 
was letting her blood in the right arme; was ar 
firſt ſurpriſed with Convulſions of that Armez 
and thoſe ceaſing , there enſued ſo great an 
Atrophy of that member, as nothing now (for 
the woman is yet living ) remains of it but 
Skin and bones : which extream cxtenuatio 
doubtleſs, is to be referred to the want of paſl- 
age for the Succus Nutritius,through the prin- 


7 
cipal Nerv in the Arme 5 no ſuch accident 92 thebene- 
(but an Ancuriſme uſually fallowing upon ceppvique - 
the inciſion of an Artery. | Empla 5 is 

(2) Ina Phthyſis, or Conſumption from u}- wry 


cerated Lungs, Cephalzque Emplaſtres ( though Luogy, 


compoled 


of nga of = 
| ane heating. an IngrhAians, 
_ andinthar ceſpeR; incompeterir 
for ſuch a Difeaſe )- are Sand | experience 
co be very beneficial ro the ſick 3 and that, nor 

only becauſe they ſtop the defluxion of bu 
mors fromthe head upon the Lungs : but alſo 
: - .. (andchiefly)becauſe they warme and cotro- 
borate the Brain'and Nervs, and ſo promote 
the Nutrition of the Parts, Which efte&t can- 
not be expe&ed from their Heat and Drineſs, 
but from ſome comfortable” influente rranſ- 
mitted to the 'Nervs ,|*by which they are 
Krengrhned and made fit for the performance 
of their office, viz. the conveying the nouriſh- 

menr from the brain ro the parrs. 
4+ (3) As thoſe $are inclined to Lean- 
oa he Fat neſs, who abound with blood ; ſo are thoſe in- 
<ndowed with\Clined togrow Fat, who have large, moiſt, open, 
large, open, axd ſpongy Neyvs ; for, ſuch Nervs affor wych 
ſpongy and A\jment, and diſtribute ir eaſily. 

5s. -- (4) Iris | AO ebferved chat from 
From: Bore -woutds of the ynts andNerys, there aiills 
Rilling from '® CEXtaIN roſeed Humor, nat much unlikethe 
wounds of the-White of an Egg 3 which being'nor likely t0 
|» nnmeaghy _ mo either _ Rk * rely in re- 
| they-carry nothing but blood 3 why ma 
0 not bolievie to "drop out of the Nara! 
-Alfo-in ſuch wounds,” in _ in hollow 
Teeth, 8c. there grow u entlycertain 
feſby. lncraſactins , or" brit Fleſh 3 which 
being exceeding ſenſible , and ſubje@&toacure 
© . pain upor-the leaſt touch, -cannorbut have a 
a "oy NCT ce relation ta the\Nervss /and® blood 
certainly 


wen 10/09 oe "IC ; 
certainly Bycry naps en ſuc 

ceneQesz; "A Generarion. a which ſome 
meteeranBlogous 40 theſperme ren 


T 

Py) 5s) The ſame may be ſaidialſo of Wens "JE 4.30 
and Scrophulous: Tumors ,;-whioh ſeem to de- terial Principle 
rive their Seminal Matter - from the dew. vr of ens and 
Giter-of the Neryes, and-notrfrom any-twumor 572)" 
effuled out of the Arteries or veins ; blood be- 
itg a liquor os of tvo-much Aſperiry 
and Acximony, to be the material Princfple of 
ſuch Tumors. beſides, wehave the teſtimony 
of our ſenſe ; -chac the irudiments of ſuch Tus 
mors, arc like Eggs-included in a membranous 
filade:, 'which contains -a humor reſembling 
the white of an.Egg , but nothing like blood. 
Moertovety theſe Tumors frequently tend to 
{one kind. 'of Formation, ..though-but an;im- 
parſet one's producing tomerines-a maſs, or 
dump ef Fleſh, ſometimes a VVorme;.or other 
ſuch Monſters. which is a ſtrong Argument, 
thattheir primitive Matter '1s _ blood, / 
-acertainjuyce much milderand ſweeter, and 
brought to the-partsin-whach cheyiaregener- 
red, by theNervs. 

 { 6.) This Opinion is further -confirmed, \. Ry 
ithe Mauer:of the Sced, 1and the Manner of irs F'99: m—_ 

opargeionin the Teſticles...;For, the Seed andthe Man- 
TR t6 be generated not of the blood:(.as 17 of its pre- 
:hack he aiatey believed); but of a mater Fes, "I 
-mbch fweeter ad monttijnn erous, are ay" 
pra gym rkem tern er>adve —_— 
the Netys?) forginiach a8 theNervs! 


4 it more 


© 


VP 
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" ©.” Of the Diſtrjbutionoftthe, 
more copiouſly atid more ep f diſſeminated 
into the parenchyme of the: les, thay ei- 
ther the Arteries 3” prabtieveins$; whictvis the 
reaſon, why their inward ſubſtances white, 
not red. A ain, their proper Coat appears to 
be nothing elſe , but acertain expantion of the 
Nervs inſerted into them ; from -which-Coar 
many ſinall Nervs are on-all parts derived'to 
the middle of the Teſticles, where meeting to- 
gether , they make the long Nervous veſſel}, 
that manifeſtly cxoneraterh 'ir ſelf 'into the 
Chanel of the Epididymis, as may be plainly 
ſeen in the ſtones of a Horſe, Bull,” Boar, or 0- 
cher large Animal. - Asfor the veins ef the 
Teſticles , they ſerve only to export the blood 
imported by the Arteries: and the Arteries 
themſelves, though they - variouſly. diffuſe 
themſelves round abour the Teſticles3and ac- 
companying the Nervs', rend in divers places 
from the inward coat, tothe Duius Seminalis 
( lituate in the very middle of the Teſticle ) 
and areconne&ed thereunto; yer they rarcly 
diſperſe any branches, untill, refle&ing from 
that chanel , they have beguntheir progreſſe 
back again toward the Circumference of rhe 
Teſticle. But, there they ſend out ſome ſur- 
cles to the ourſide of the Teſticlez: ro the 'end 
char ,- thoſe capillary veins, ' opening! them 
- . ſelves into the ſubſtance of the Teſticle ; 'may 
the more eaſily receive the blood 'effuſed out 
of the Arteries, and/fo carry it off again. - Be- 
cauſe, that blood, if left there, would ſoon ob - 
ſtru& rhe parenchyma of the ag * _ 
97 iN | : iu 


Noudilhmewt throu 2b the Nex ues, 

diffuethe opprrns of the:feedy,.) Yethicſe 
Atterice94igavhere-infnudteldhemdelves into 
the Nerveiitzor Seniinal:Chanelzor infuſe the 
leaſt drop of-blood<inro- them: So that: it 18 
morethen probable ,' they ſerve-racher for the 
vivification of the Telticles, y bringing the vi- 


el VIdodand{pirirsino! rhem:;; han for the - 
maporiation”of rhe Seminal-Matcer. - Now, _ 


the Netvs implanred-m the Tefticles , cannor 


be-inorder-v6 chuir Motion, becauſc;they have © 
fone tharlis' voluntatyy amr is there ay need* 


at theni*;// as rg ſenfacion'; and therefore it is 


fmotetredible , -chavtheir Uſe isonly ro bring * 


in ſome- certain Liquor, for the: making of 
ſeed: *- Futthermore,.rhe Teſkticles are furniſh- 
ed with many Lymphedudas z: which-could be 
of lictle'Uf& umo them;unleſsthererwere!ſome 
other veſſels preſent alfo; byi which rhar genc/ 
rous Liquor is broughrin, whoſe thinner and 
ſuperfluous part: thote Lyrciphedudts: are:{ra- 
med to-export, <Add-ro'this, tharthefeediisa 
liquormuchmorenobleandAtmnbrofiackzrhan 
the blood y/as is: evidenteven from hence; rhat 
a {mall expenice of ſeed doth more exhauſt the 
ſpirics;'than the lofle of twenty times fo much 
blood;/""Which doubtleſs,” isthe reaſon, wiw 
Heavirieſs andidejeftion of fpirir, doalwayes 
. enſuc'afrer the-delights. of Venus ;;andiit harh 
been'obſcrved, that in men excecfhively addidt- 


edto women; the Brain it felt is not only much - 


debilttated;bur madealſolax; thin, and wate-. 
Ty. 'The Gout likewiſe is generally:an Arren- 
dant of immoderate vencry3becauſc rhe joynts 
6 s 6 - and 
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x62 x38 Of the Deſir:L4:10m of the *.4 
_ and nervousparts beingmuch ated, and 
rhe raſcid and xr ym YA otrheNexvs, 
deprived of its milder and {veeter part 3 the 
Succus Nuttitins becomes roo thin: and {barp, 
and ſo is more expeditely Giſcharged uponthe 

joyBts. 7;1421211 4G #3 21310.n013g514; 
8. { 7 ) From the Extremities of:broken- Bones, 
from me ";. FNEFe {ſweats forth a-certain Glutinous dub» 
ter ifſuing ſtance, very beneficial roward the unitingand 
- om the _ cementing them rogether again: which. hguog 
ot broken 1% cannot proceed from the-Arteries, whoſe office 
ring them ro- 15 only tO CONVEY the, bload' (2 liquox.,yaſly 
gerher 26ain. different from. this Glew ) ::apd ſince befides 
them, and the Nervs,s; there 15-no- veſlell yer 
found out , that catries any humor: from the 
Center tothe circumfcrence-of the body3.;jt.is 
very reaſonable ra conceive, tbat::this'Glew 1s 

derived from the Nexvs.: :- +»; - 

(8) The white of Eggs is brought into the 
womb of the Hen, by. the Nervs, For, it hath 
no reſemblance arall-ro blood 4 nor. can itbe 
generatcd of blood; unleſs by way of ſeparati- 
on,but therecan be: no leparation made in thax 
partzin reſpe& ir is wholly deſtiture of any Pa- 
rexchyma , which is abſolutely neceſſary to the 
{cparation of any two Humors one from the c- 
ther, | Whercas the ſecretion' of the. Succus © 
Nutritrus brought by the Nervs, ſecms to want 
no parezchyma, and may be cflced in pazts the 

' gaokk bloodleſs, And thartfuch a Secretion of 
the Succus Nutritius is made in thewomb ;, is 
maniicſt from the greatnumber of Lymphedafis 
returning from thence, which Nature had nc- 

= veg 


Nouribment through the Nerves, © 
ner ordaincd in tharplace; unleſs ic were ro 
cxport the thinner and:{uperfluons part of rhe 
Sucras Nattitins brought to. the womb by the 
Nerves,” © $0) that” the- very: - Lymphedugs 
ſcemto reach us; thar rhe Sxcras 1 atritius is 
derived intothewomb by rheNervesand that 
the watery part thereof >cing protruded into 
the Lympheduds, the more unQuous - and 
profitable is rranſmined: ihcs the cavity. of 
_ wotnb,- there to make the white of the 
; 1) In the Reckers there is generally obſe: - 
ved an {neguality of Nutriiton, which ( accor- 
ding to the moſt of probability ) proceeds 
from the leſs apritude of ſome Nerves, to car- 

che nouriſhment,than of others. For, that 

eaſc ſeems to be ſeared originally and prin- 
cipally 'in the Spinal "Marrow without 'the 
Skull, and in the Nerves thence /propagated : 
and therefore thoſe: Nerves "muſt be. more 
weak, languid, and unfit to tranſmit the Suce 
cus Nurritius, than ſuch as ariſe from the 
Beain, or Marrow within tre skull. * And 
hence is it,doubrleſs,that the Head, Face, and 
Fiſcera of the eAbdomex(ail which derive thcir 
Nerves from the Marrow within the «kull ) 


iy, 


'9, 
From the Une 
equal nouriſh- 
mcnt of ſome 
part, in that 


Rickets., 


__ exceſfively-preat : while the Armes and 
eggs become lean, flaccid, and enervate, as- 
being' ſuppyed with nouriſhment by Nerves, 


iſſuing from the Spinal Marrow without the 


Skull. Morcover, becauſe it ſomerimes hap- 
pensgtharſome one particular branch of thisor 
thatNetryc, is more-debilitared, than' 
| Y 2 


he reſt; 
thence 


I64. . of the Diſtrihutton of the: « 
thence it comes, that one: part. of .a: "Limb is: 
better -hupplyed' withiriouriſkmens,):.thang 
other; and-{o,by. that nhequal Nutricion 
parts,the, whole member growes axeoked.. And . 
rheſc.are (among many others} the: chiet Ar- 
guments, that have per{waded'uss that .the 
Nouriſhment. of the parts 5s Provght totber % tbe 
Nerves. i! Us 

10. Among the Diſfculties encumbering this Q= 

_—_ pinion,there are.3 that eſpecially delerye.con- 

rt opting thi {ideration, UZL, 

opinion, (1) That #n the Nerwts no paſſages or. ca ittes 

can be diſcerned, through which the Succas Natrer 
tus may be convey'd. 

(2) That 3: the diſſeftton of Anincl I; and 
the application of a ligature to any; Nerve, no ſwel- 
ling can be obſerved to ariſe 0n enher ſide the Li+ 
gature : aud upon cutting off « Nertjeguery littleor 
noue at all of this ſuppoſed Liquor fan beraiſcerned 
to aifly ll from either exds/comrary to what. \happe- 
weth in the binding and eutling. f an 2 m ueſ- 

eld. 11041 
f (.3 ).No ſuch Logwer bathget been ſawrd invhe 
Nextes of bodzes —_—_— je 

And yer theſe Difficulties arc yot weighty 
cnough to. counterbalance the; Reaſons for- 
mcrly alleadgedifora\ſmuchas they 038y beca, 
lily folvedzby Axſweringito the »: 

FI Firft; that ,though.no manifeſt hollowneſs 
Solutjon of the be diſcernable in the Nerves ( ſuch as isin Ar- 
bale) tcrics and Veins) yet is it not. impoſlible; , but 
of the flux of the uppo ofcd Succus,, Nutricuus.: may. Qik] 
the She through! han t{For,, it. is well known 


oe by 


Nourdſbjent thrbiogh eNexwes. 65 © 
by rhe <xxpariment)oblayihgthe Spray Marx- Juice, through , 
trowgprany Nerye: inpueterf) Shar tg Nexvas che Nervs, 
are made\up.of:impity fail Fibrous: Fila Jorwnntan: 
ments, ar. es a cohering together, with a fect Hollowneſs 
ſoft. medullary ſubſtance þerwixs them: much canbe diſcern, 
like the:Indian/Gahes's: which, though OF; ps 
cortex;ſq.hard'and gompaQes to yieldfire y 
/omperevuſſion 3yishia Tobgcco-pipe, and as 1q- 
lid within as:many;ſorts of wood 4 being yer 
compoſed.of many ſmall and long Filaments, 
with, ſmall perforations berwjxtthemzare pex- 
vious'from ane;cpd'to-the orhes,' ſo as a, man 
may :withour ua difficulty, blow his ſpictle | 
quite through them:/. Likewycgint >lcaves 
of plants, there ſhoots ppjaicertam {mall Ner- 
vous ribzariſing from the Foor-ſialkeyby which 
they ate taftneg.to the branch, and withour 
which nothing of nouxiſbment-can be brought N 
'xo'rhem,, This, little x{b, running up, 1n;-the 
middle, fends; forth various leſſer turcles or 
threads: equally, ro,a}li parts ofthe leah, {o as 
rhe wholc:1s:thereby X pally; nourithed, , 
yetsif you-rurgft $his rib,/ or.any one brayciy.of 
11;you ſhall - diſcover: none the ſmalleſt cavity 
or hollowneſsrherein,.,nor any. drop of juice 
iſiuing out of it,upleſs in the;SowrhifQle;Eſula, 
Celendine, and ſome few;orber-plants;) Which 
Emis-either a milky,orXycl Cn es 
certainly: ischeir:nouriſhmenr. ,. And though 
ther plants yield not. upon. cutting of their 
leayes;thelks juice;yermoſt certain is,chey | 
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Towhieſs; yet refleRi 


a> — 


. .; thatweican petceiveno ſuch abfojute neccfſi- 
[ ty of any maniftf;caviry'in rheit ſmall ribbs, 
> m— 


r the diſpenſation ofcheir nouriſhing yuice, 


- as this Obje&ion ſeems to import” ; ſpecially 


when 'we 'confider, that the'Morion of-the 


 Suceus Nwtrityus tn theſe/flender Filaments or 


threads,is very eentle,(Nlow,and infenfibleynor 
rapid;-of Vioirwg-as themotion'of the blood 
in the Arteriesnia Veins of Arimals, Now, 
fince our {cnſe-is winefſe, that liquor may be 


tranſmitted through a'Fire-cant thoogh ſut- 


ficientlyAolid-and compatrt- 5 'ang” our: Reaſon 
afforers, tha the Natritivequiceof Plants is 
diſtributed to all parrs of the leaves, ' through 
the Foot-ſtalk, and1iele Rib running up in rhe 
middle of each leafe,” though we-canCiſcern 
no' manifeſt paſſapes, ot channels, thraugh 

whichat flowes :- VWhy-riaynortithe nouriſh- 

merit of Animals bczin like manner, diſpenſed 

6 the parrs,throvugh = _ notwithſian- 
diftfy chey appear-deftituts of any-conſpicuous 
oy tho yet forme Neves - rm Are 
notſoimpervious;” but” rhey' admir'a ſmatl 
ſtyle ot probe into them in'whichinumber are 
the *Optique and Qdoratoty Nerves - > and 
chongh rhe reſt have not-the like viſible hol- 
wy Upon. this, tharall the 

Netves- ate framed tor the performance of 
ſomeone CommonOffice; it is notutireaſo- 
nable roconceive,” that. ul1 of chem are perfo- 
rated more or {t{s; fo as-to be eapable.of con- 


veying the Succus Niltrrins,” This-miay be in 
good Far 


t irferredeven ftotnliehce, thac' the 
© Apoplexy 


thence, upon, the, Spinal 
Nerves affeſted, 3, which conld nar bes unleſs 
pile! NTVEs were: capable af being. 
bythe Humor, precruded: 8: 1 
THO ” EY < _ 2f i Ys e132 
+ LOU WALL-TCDLYLPErnAPpSztedt $Ley arr CAPAL 
1ndeedof the influx 7 pv ate Spivins, unleſs thes 
LT, than thoſe Spirits) 1 is ampeiblg of 
e3 ſboald admit it into them.” And we may-re- * 
rurn, that the ſuppoſed Animal Spirits (nof, 
intzurby the Vital ones .).areany where 50, 
ſj -foundinthewholebady,pureparincere, and 
without migturezand hates oreyik the Neryes 
were framed for the reception of any matter 
pure, and diſtin&-from all others, certainly 
that  macrer: muſt -be of a groſſer ſubltance, 
than ſimple. andabſttaced Spirirs,:j! 1 - 
-.. Furthermore, that there are ſmgll Chan- 
nels in the Nerves, fry perceived by rhgis 
Compreſſion in our limbs, as when; we have 
long ſate upon a hard ſcat, or otherwiſe 
ſtreightaed/our finews 5 for, in that caſe, ws 
feel a certain Fupor, or Numbaeſs ( the vulgar 
ſay,their limbs axe 9ſecep)in char part,to which 
the compreſſed Nerves are prolonged : a car- 
tain document; - that the tree pa of {ome 
matter through chem, is at that time-4ntezcep- 
tedzand the compreſſion being removed, thers 
inſtantly 
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infantly! enſues akinid <bttronbIHlothe Tiny 
litig of PH 43 Bib parity 68 
hore pres aorSere heir gone en 
rteſted ahd-intefcefitedÞthere bepinsagaine” 
irs former /libexty- df 'ribtion Þ- Tk things 
duely weighed] we mayilawfully corichade'ls 
cid EN arrtucibntly ugh} har the 
Nerves arc - impenetrable by the &4#?wj 
NutAMusy" only decanfe chaybq ve no*frianKcſt 
CAVITY S_LmNs ink wo Anlks, BIR IEEE 
TY Cone zthat SOOACONOGY Ayimat 
elution of the AHVEyY WBCNcraly® mappehst Fteaton 
i yeel- Me i olga y ad bf 'pdQ 
RE ns  Torryted *Qrdattre," before* the"difſe@tor. oli 
ſwellinga'i- Cone;Cithet to'apply aligaturcutits5 of woe 
ſerh ina Ner9>2:Netve: 5/all the) Liquorcontainedthettinis 
Wah a Liga: Tcexe@Fordpinth. chedparr, whercin the 
rure, in a li-., exvEivitethnipnated4! (ol that lhe wonder}: if 
ving anal. there afpears neither-fwelling oN'tither ſide 
| of the ligattre;-nor any'exſtillation of liquiot 
from th&chds ofthe Nerve cut off,>/! Aﬀd-this 
Violent iepalaged the Nebvesin dying-AL 
eng Tre the ſqueezing ot the Tiquor con- 
rained in-thema, "ite 'the parrs to which they 
are inſerted: 3 fecms tobe theCauſe, why that 
Lynphedat, which: correſponds ito the Nerve 
bound or car;/is*found- more "full anti diftei- 
46d; than brdindrys- a9 hathbeen'sf late'fre- 
quently 'obſcrved.! And yet we liave been 
aſſured by judicieus and credible petſons,thet 
they have {cen no {mall-quantity of the Nu- 
ErHOns juice ext} ing out of the Ne#Lour Chird 
w/the Thigh ind man” 5" and preſ-ed lome of ir 
| . our 


Nouriſhment throughbe Nerves. 169 


"6ur pf :the Axillary Ghard,; in Dogs... .. - | 
-i\Tbyrdzaso-the Second; adding witnall, that. 13. 
(beſides wharhath been ſaid, ot the cutting of Solution of the 


the Nervous Fibres in divers plants;, | without 127% Beving | 
cffution .of the 1caſt drop, of their Alimentary why the Suc- 
juice) cho Motjon-of | the, Succus, Nutricius 7 Feritive is 
chrough the Ner vs. .is neither. Concinual, nor > nee 
imperuous, but by intervalls, arid; gentle, fo as «1 bodies 
" not. to be perceived: and. that all of ir being — 
forced into the parts: , by. reaſon of the ſtrong 
Contention or fireyning of-the Nexvs,, - in the 
very agony of deaths; and all impulſion of hu- 
'mors inthe body, cecafing after death 5 it can- 
not ſeem ſtrange, that none of the Succus Nu-. 
tritius can be found in the Nervs of bodies diſ- 
| ſe@ed-afrer death; bi] | | 
©, {= Theſe Grand Objections thus ſolved, it re- 
mains that we enquire 3 (-L ) oats the Priu- 
_— Elaborationrs of the Succus Nutritius , or 
where it is prepared; (2) what is the Principtum 
4 Diſpenſationis of it, or whence it 55 1mnedi ately ta- 
fuſed tnto the Ner us, which convey tt tothe parts 
( 3) By what weſſells it is tmporzed tnto that prin- 
cipium Diſpenſationis : ( 4) What kind of HMition 
#t hath in the diftributiag Nerys.; and ( 5 ) #bat 
is the Cauſe of that Moron. > 14. 
'Concernivg the F:rſt, viz. the Parrs WheEre- Whar is the 
in rhe Succuy Natritius is preparedim:nediate- Pico . 
ly before icis imbibed by the Nervs3 there is «& i San ro 
good reaſon for us to iehevs, char this work js tive juice; vir. 
effeted inithe Glandules of the AL ſentery,ip the Prue terre? 
Three Glandu'es of, the Loins, andin the Thymus, ter, of the 
ot Glandule:in. the: Thorax,  VVaich opinion - = tHe 
"rt SD "EE 
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that 
'be £4 Babb cancerhing the 
ifvchce whe Uſevof the: 'Cleatduler; 


- to the 'obſcr vations; and 


Of the Diſteiburion fie | 
the berrerexp io inidrdquiſes 


:Con er 


-* * Anresof Dr;*6 vn, @nd Dr. Wharton. : 
jon, ys on deginthebody | Ehere | v9 


forrs (reſpe&ivtly to the Netvs.Jay 
rk Ks to Extretion !; _ 
dufior, and fome to N#t#it#on, - Far, thaugh ir 
be moſt true, that the- Common office of all 
the Glaridules, is'Secernere'y 1201make fomee- 
pararion's yer1s it'noleſs reac, chat thas (epa- 
ration is' varions', as tending'roExcretion/in 
ſome, in others to Reduction, and in others to 
Norrition 3 andthe Matter irlelf, which is ſe 
Pore rated by thoſe divers w m_— of: Secretion , 
cing likewiſe various ,''the'firft {ortbeing a 
meer eremnent's ;rhe Second , an Excrement 
only in relation to fome parts, burprofitable in 
relation to others; and therefore not to be ex- 
cluded,” bnt retained $ and the: laſt, the truc 

Surtns Nutritias. «0 
Underrhe Froſt Claſſis of thoſe Glan 


are comprehended the Teſticles, the ates, 


the Veſiculz Seminales , the Papsiin women, and 
the Glandulg Maxillares,.ov ing Glandules 


- under the Tongue :- all whictr are: furniſhed 


with a peculiar Excretory veſſell;by which they 
diſcharge and avoid fome ſupe ns matrer 
brought i into them by the Netw! | 

' To the Second Cinfervienteo chisfortering of 


| 8 humor, and che reduQtion of it into the veins 
afterward) belong the Glendale Rewales or De- 


puty 


Nowritmen thueugh the. Neyves. | 
putyKidneys,the Glandules meer the Pundernent, 
thoſe: adjacent:to the Ozfopbagu yer ar preraennn 
Axiliary; Jaqguzm l;8c.G)dndnts, Alt which: 
. receive fromtheNervs; PIES Saay 6-2 Tun 
h andacrimonious (:and :approaching:te: 
the-natureofctie blood) thanis agreeable with: 
theSthecus Nutritius; and therefore the Nervsy 
by chehelpot chefe Glandults difckargerhem- 
{eivevof ir; | dndretam| only the mote fweer, 
mild: and'proficable mo ; Par, becauſe. the 
Humor, thus rejected by che»Nervs, hath fome 
affinity' to rhe bload, and un refpedt of ics thin- 
neſs is commodtons for che-more:raſie:tranſ- 
portation of the blood ,: through the narrow 
meandcrs'of the veins: therefore is it not 'ex+ 
cluded out of the body., as an abſolure'Excre 
ment; but! itabibed by the: Glandules adjacent 
ro tlie veins; - and by cheta* imported imo the 
veins, VV hich ſeems robe the moſt fatisfafto» 
rcaſon, that hath hitherto been given, why 
uch Glandulcs are placed ,: for the moſt party 
neer to.the-greater:Diviſions *of rhe'Nervs and 
veins 3-#2, thar they! may/rhe mote convents 
cntly. receive the humor effuſed: our of the 
Nervs, andydelivet it againinto the veins. 
.  Androthe Luft (infer vieat to the Preparas 
rior of che' true Succus Nurritias-Ybelong rhe 
Glandules of xh& Meſemery-; tlit 3 Glangdutes 
pf the Dons; andithe Thymus,ot 9 
in the Cheſt, neer the :Dagus s Tho» 
racicus, and'in Brutes called the $weet-bread: 
For; (8) as to the Glandales of the ' Mleſtntery ; 
Anatomeaſſareth my thata ——” 
, : , 2 O 
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+ ofihe Diſtribution of the « © 


. of the Yene Lafee tend unto them, and are in 
_ themdiſtributed into ſurcles extreamly-ſmalls; 


and that other) SIRI (-or _ _ 
of milky vcins rake their beginning im the fame 
Glandules, and vary, oc thence, make 
a ſecond fort or race of vene lafiee, as we have 
more particularly declared before the 24 rt. 
of 'the 3* Exercit. 'Nowz:to what end hath Na- 
ture-made.cheſe'rwo kinds of Venzi Lacez, 
one ſort to import the Chyle into-theſe Glands, 
and the other ro export it > unleſs it be, that 
the Chyle ſhould :cicherſuffer' ſome Alterati«. 
on, or be ſeparared from ſome Humor,intheſe 
Glandules > Alteration ir ſuffers none 5 be- 
cauſe it is carried. off again in the ſame forme, 
as it was brought in.. And, therctore, it re-, 
mains 'probable:, - that ir is brought into the 
Glandu OaT 4 Aj it might beſepararedfrom 
ſome parts lets agreeable; with the nature of 
pure .nouriſhment. Now , what ſhould the 
Humor be , -rhat is thus to be. ſeparated > An 
abſolute Excrement iticannot be,becaule theſe 
Glandules have no;peculiar Excretory veflclls; 
as all. parts infervient to any Excretion have. 
Nor 1s it like that matter;which is reduced in- 
to the veins, by the ReduRtory Glandules : for, 
it it were ſuch, it, would: necd no ſuch ſepara« 


_ tion atrall,” the reſt of the. Chyle ſoon after 


flowing into the ſubclavian-vein , andiir being 
caſie for Nature to have. contrived ,| that the 
chyle brought into.theſe Glandules, . might 
have. accomparicd the reſt in [that journey: 
without: any intermediate Secretion. This 

e-£ conſidered, 
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conſidered, it is. reaſonable to.conceive,, thar 
the Liquor ſeparated from the Chyle, in theſe _ 
Glandules, doth not belong,cither.rothe Firſt; 
or Second ſort of Matter (.w:z. the:ablolute 
Excrement, and the Excrement Relative ) for- 
merly mentioned ; but 1s the true Saccus Nutri- 
tis, Which being granted, it is not difficult 
to explore, by what veſlel])s this Saccus Nutri- 
$145 is from thence carried away, For, ſince ir 
cannot. be thence exported by any peculiar 
veſſclls, nor by veins zit muſt be by the Nervs; 
(.2) As for the Three Glardule Lumbares 3 it 
is probable, They alſo are official co the Nervs, 
in the ſame way ; and that for two important 
Reaſons. raft z». becauſe they are furniſtied 
with Venz Lacez of both ſorts, ſome tending 
, to them, ; and others propagated from them, 
 andexonerating themdclees intorhe Common 
Receptacle : 1n all points like the Glandules 
of the Meſentery.. Secondly, becauſe in ſuch 
Animals, as have the Glandules of the Meſen- 
tery veryJarge, theſe. Glandule Lumbaresare 
either very ſmall, or wholly deficient ; and in 

men, in whom the Glandules of the Meſente- 
{ry are but {mall , the Lumbares are great : 
- an undeniable argument , thar the ſame office. 
is common to both-ſaxrs, and that the cxiliry,” 
of thoſe is ſupplied. by the amplirude of theſe: 
And( 3 the Thymus alſo {cems to be a Nu« 
tritious Glandule. For, in Infants, and other 
Animals new born.( at which time, they grow 
much,and.ſo require the more abundance nou- 
-riſhment) the magnirude of this Giandule = 
| x 


 * »» "Of the Diimbationof the 0 
doth exceed thatof any other in the whole bo» 
dy. bur, in oldmen (who daily go down the 
hall of life:,: and\{pchave lefs need of nouriſh- 
mefit inſuch abundance) it dwindle's away to 
a {malincſs. many :rimes ſcarce diſcernable. 
Aga z this Glandule harh.no Excretory vel- 
1 nor (like other greater Reducing Glandu- 
les) afny;hollowneſs. withing and rheretore, we 
may well liſt icin the number of Nutritious 
Glandulcs. Add alſo, that irt.is white, ſoft, 
and very ſweet, and in ſubſtance reſembling 
the Glandulcs of the /Paps * ſo that in-proba- 
bility, -as the paps ſerve to prepate nouriſh« 
ment for the infant, ab extra; the Thymus 
ſupplicth him with nouriſhment, ab 14ra; rc- 
cciving the ſame: ,' perhapSour- of the Datius 
Lafeus m che Thorax, which in irs approach co 
rhe: Thymus ,-is: uſually? divided ynmo-rwo 
fircams or rivulers. And rheſe are the reaſons, - 
upon which-we conclude , - that rhe Nerves 
take 10 fome of the Swerus Natrirouszout of each 
of rheſe-Glandules memioned.z: whoſe uſe 
fecms to bez toifepatate'theſamie fronvrhc leſs 
Alimentary parrs of the Chyle. 02 eitecrt 
 Concerningthe Sreopdthing enquired, wz. 


PrincipiumDiſ- whiat 1s he P14 0rptum Diſpenſationss , whence 
penſerionis ©: he Succus Nutritias ismmediarely immirecd 
the Brein and intothe Nervs,: - whiclcorwey-it/to rhe parts 
Spina Marrow. requiring nouriſhment > We ſay, 'thar'-chie 


Brain and Spival 'Marron' feermto bave the beſt 
 tile30tharvffiee, of all 'otherparts, in reſpe&t 

thar: al zhe Nerves: defurning- their original 
fron; und having their grrtemitics oF roots 


4mmediarely 
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pinalMarrows ocxeve jutce.may com+ 
modiouly and caliyirenythencedilill down 

upon all parts of the budyz according; to thett- 
ecictli parrot, ebay d 27? 

; Concernitig the' Third vizt By what: veſſels 16. 
the:ſame Nutrative Ligaer, ts brought into ;the What ace the 
braun-and Spinal Marrow > -\We ay, By the 527 the bew. 
Nerves, and particularly thoſe of the ftxth Con- rritive juice 
 ſugation : For;this pair of Nerves,though they 177 5 Brain 

appear lefs than all others, art their Gribrifiog M——— viz. 
"1 ta the Braun 3. do yet hold a commerce with the Nerves, 
all other nerves 'of- the whole body,.'and are Ter dg bro 
immediately derived to more parts,than aty the fxth con- 
other pair or Conjugation, which is the rea- /*e«in of the 
ſon why Anaromuſts called them,the wandring 
or Diſperfed pair; And the Commerce they 
maintain with ſo vaſt a multitude of other 
nerves, is founded on a threefold relation or 
intercourſe, viz. Complication, Comfectation , 
and 1ncculation: all whichare largely deſcri- 
bed by Fallopigs, and after him by our excel- , — 
lent-Dr.Glſſon. Now,'it we ſeriouſly: confi- Tron. 4- 
der the {cope or deſign of Nature, inall thoſe atom. Hepatis. 
laborious and curious Connexions of Nerves, ?: 436: 
we ſhall find none, wherein our reafon may 
withſomuch ſatisfaQion acquieſce as in this, 
that they conduce' tothe commodious recep- 
tion of the Nurritive juice and ration 
of it tothe principle of irs Diſpenſation.. For 
ir ſeems, rhe Nutricivejuice is firſt imbibed 
the ſmall branches of the Nerves of the 
Can;ugario nz and thole, thoug —— £5 


being yer too few for the: tranſportation of ſo 
large : quantity -of thatrich'Ne@ar, /asjs rc- 
tothe nouriſhment of the whole body, 

Nature harh conjoyned with them a vaſtnum- 
ber of other Nerves, as Auxiliaries in that 
great work, Sorthatiris not difſentancous to 

_ reaſon; to conceive, that by theſe Nerves and 
.. theirCoadjutors , the Saurcus Natretius ts car- 
ried to the brain and Spinal Marrow, thence 

_ to be afterward dcrived to all parts for their 

ſuſtenance. | 

17. Concerning the Fourth, viz. the Motron of the 
Wharis the Succus Nutritius in the Nerves 3 though itbea 
' wmmpy oa problem of great obſcurity, yet doth the light, 
Nervsz viz, Ictinatthe poſtern gate of ConjeQure dif- 
_ _— cover thus much, that" it is not continual ( as 
bur by inte-- That of the blood in the Arreries and veins) 
vale, and flow but by zxtervalsznor violent,bur ſlow and gentle; 
—_— ; as the defect of any ſwelling on cither fide of 
flcep, and Aa Nerve bound abour, in a living creature, 
fremir rothe doth ſufficiently manifeſt. Nor. is it unrea- 
fleep. ſonable to conceive, that in a:ſhort time after 
each meal, immediately upon the diſtribution 

of the Chyle through the Vere Laee, the 

Succus Nurritius is imbibed by the Nerves of 

the ſixth Conjugarion,and by them carried v0 

the brainand Spinal Marrow. VWWhich 'per- 

haps, is-the:reaſon, why alwaycs; within an 

hour or two afrer mcar, we perceive a certain 
dulnefs in our heads, together with an indil- 

polition to morion;. and a \propentity toſleep, 
according torthatproverb; When the belly! zs 
full;/:thebones would -be'arrefſt : and ſoon at- 
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ter, all choſe vaniſh again, -and we perceive 
our ſelves more light, ſtrong, - and ative than 
before our refcion 3 becauſe then the nou- 
riſhment begins to be diffuſgghſfrom the prin- 
_ Cipleof Diſpenſation, ourwa 

and'other parts of the body, And with chis 
opinion agrees that obſervation of Bartholtnus 
that the Lymphedudas are more plaialy diſ- 
cernable - about five or ſjx* hours after mear, 
than at other times3as being at that time more 
filled with the ſuperfluicies of the Succus Nu- 
tritius, . Nor is it improbable, that the Brain 
and Spinal Marrow are chiefly nouriſhed in 
ſleep, and that then the Nutritive Liquor is 
uſually carried tothem, relaxing rhem with 
ics ſweer and mild vapours, and ſo both in- 
ducing and prolonging ſleep. From whence 
perhaps ir comes, that akzer long ſleeps, we 

rcelve our brains to be oppreſſed and be- 
clouded with vapours,our ſenſes dull, and the 
motive-faculty enervated. Beſides, in ſleep all 
motions of humors flowing to the parts by the 
Nerves, fecm to be ſuſpended 5 and yet the 
Circulation of the blood is certainly ac thar 
time more frce- and. quick, than. waile we 
wake : So that Iz. cannot be chought the cauſe 
of that ceſfarion,but the Nerves onely, which 
inrermir their office.of diſtributing the Succus 
Nutricius, during flcep. And. all this will 
appcar more reaſonable, if we refle& upon 
the flux of humors in the Nerves immediare- 
ly after {leep. For, chen the Brain and Spinal 
' Marrow re-contra& chemſelves, and become 
Aa ' more 


1ato the limbs 
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k more tenſe;ſo that the Nutyitive liquor is from 
rhence tranſmitted, partly to the members to 
be nouriſhed, and parrly to the Glandules3 as 
well ſuch as {&ge for the excretion of irs ab- 
{olure Excrement, as thoſe thar ſerve for the 
reduRion of irs relative, v/z. its acrimonious 
parts, that are returned into' the blood, for 
the reaſon formerly mentioned; 

18. And concerning the Laft, viz, the Cauſes of 
=_ an don this Motion of the Suerus Nutritiuss we may be 
Mend, viz. allowed to conceive(ar leaſt, untill Time ſhall 
_—__— have diſpelled that Obſcurity, which yer ſur- 
19m age PE rounds this abſtruſe Theoreme, and the in- 


Brain, and of duſtry of ſome more dextrous Anatomiſt pier- 
the Nerves 


. ceddeeper into the myſtery of the Nervesz a 
OE ſubje& not much lefle inſcrucable, than the 


Nature of the Soul it ſelf, which uſerth them as 
her principal inſtruments : we hope, we may 
have the liberty to conceive ) that the Succus 
Nutritius is not imported to the brain and Spi- 
nal Marrow, nor exported from thence to the 
members, by any Attraction ſimilary or E- 
leive, againſt which we have formerly al- 
leadged convincing arguments, unneceſſary to 
be here repeated:bur, as the blood, and indeed 
all other humors of the body are moved, by 
meer /mpulſion, or Protruſion, the immediate 
Caule of all motions in Nature. And the A- 
y_—_ this caſe impelling, we conceive to be 
the motions of the Diaphragme, of the Brain, 

and of ws Nerves themſelves. 
For fince the Depreſſion of the Diaphragme, is 
generally admitted to conduce att gr Try 
bution 
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bution of the Chyle out of the Romach, guts, 
Vene La3ee, common Recepracle, and Dufjus 
Chytferi, ſucceſſively into the fubclavian Vein : 
by alternately compreſſing all rhoſe parts, and 
ſo compelling rhe Liquor contained in them, 
_ to flow upward ; and indced to all other Na- 
tural motions - why may not the ſame be 
thought ſufficient alſo to che, Expullion of rhe 
Nurritive- Juice, both out of the Preparing 
Glandules, -into rhe Nerves of the Sixth con- 
jugation and their Auxiliaries, and out of 
them into'the brain and Spinal Marrowz their 
ſixion being ſuch, as renders them no'lefſe 
ubje& to compreſſion, by the deſcending Dra- 
phragme, than the Venz Latez,common Re-__ 
ceptacle,and other ens parts are ? | 
{f this ſeem diſhcult, we may have recourſe 
to the reaſon of the afcention of aliquor from 
the bortome through all parts of aponge, 
cloath,or other filamentous fubſtance(as is ex- 
perimented in the percolation of Aqua Calcis, 
made by a long piece of woollen cloath , 
whoſe one'end is dipt in the warer, and the 
other hung over the brim of the veſſel comain- 
ing it) which we have profeſſedly explained in 
the 356 page of our Phyſiology : and feems to be 
the fame with the reaſon of the aſcenrion of 
the nutririve juice of all planrs from the roors 
to the top of the branches, BOEEN 
And as for the Motron of the Brain 3 though 
it may ſeem tobe no other, þut what is im- 
preſſed upon the brain, by the Fulſation of 
the Arteries ( aſcending from the Plexus Avtre 
* Aa2 rioſus 
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rioſus mirabilis chiefly to the Dura Mater, and”. 
copiouſly-difſeminating themſelves.upon it);. 
yet, ſince it iscredible, that the Pulſation-ob 
th\-. arteries doth promote the flux of che i- 
quor in the Nerves, in other parts, eſpecially 
{uch,. where. Nerves are cither contiguous, or | 
neer enough to Arterres, to participate of their 
impulſc;why may not the motion of the Brain 
alfo,to which the Nerves arc continued, ſerve 
ro ex-preſs the liquor out of them, roward the 
parts wherein they are terminated? Beſides, ir 
15 moſt certain that immediately after ſleep, 
the whole Brain, together with rhe conjoyned 
net- work of its Nerves, becomes more tenſe 
and firme,than in ſleep, which ſeems to render 
ir moiſt and Jax:and bs that Tenſion cannot 
but in a manner ex-preſs, or {queezforth, the 
liquor contained in the original of the Nerves, 
it 1s reaſonable to conceive, that the motion of 
the Succus Nutritius from the brain tothe + 
pn is robe imputed thereuntoz eſpecially ir 
ing by us obſerved, that the diffuſion of the 
nouriſhment 1s chiefly ſoon after we awake 
and riſe from ſleep. | 
And laſtly, as for the Motion of the Nerves 
themſelves ; nothing is more manifeſt, - than 
that,while the Nerves and Muſcles are diſten- 
ded in Voluntary motion, the juice contained 
in the Nerves muſt be impelled- or ex-preſſed 
ro the parts,into which they are inſerted z' the 
extenſion of any nervous body, neceflitating 
the flux of any liquor contained betwixt its 
filaments,from one extream to the other. . -: 
| Bur, 
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- - But), thiswe Ucliver, not as doarine, but 
meer Conjefiure, Nor ſhould we have ad- 
ventur* dtodetiverit,-butthat we hope, thar 
as the ſingular obſcurity of the Argument 
may incite ſole other more 'able brain to la- 
bour in the ſame ſcrutinys ſo it may excuſe us, 
if we havenotbcen-fohappy, as tolightupon 
the mos 4 the true Cauſes, we ſought 
after 3 there being among Candid Spirits, not 
only pardon, bur even commendation, due to 
ingenious Errors zeſpecially in things of Diff- 
culty.,” and where the diſcovery of Truth is to 
be hoped rather from Time and multiplied 
Obſervations, than from the ſingle felicity of 
Watt. So 
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Excrcitation the Eleventh. 


A 


Of Pvluntary Motion, or the ſe of the 
| Muſcles. _w_—_ 


Article 1. ; | , 
Thelnfereace, T'Rom one Ute of the Nerves,viz.the cotivey- 


leet ingofthe nouriſhment to all parts requi- 
ring it ; we now transfer our contemplation 
to the other, viz: the tranſm!ſſion of the Animal 
Sperers from the Byazn ( the principal throne of 
the Soul, where ſhe judgeth of thegood or c- 
vill of obje&s ; and from whence ſhe diſpen- 
ſeth her commands)to the Muſcles, the imme - 
diate and proper inſtruments of Motion Vo- 
lanrary:and here,for the more perſpicuity,we 
, ſhall rake the liberty of permitting our Curi- 
olity ta exſpariate it ſelf'a while in that de- 
lighrfull and ample field, the admirable Art 
of Nature ſhewn in the Strufiure of thoſe or- 
gans,in their Yariety, and inthe Reaſon of their 
OR. Fl Motions. . £ ; X 
Voluntary , The things required to Voluntary Motion, 
motion. are( 1) the objett communicated by the ſenſe 


i ro 


Of Yoluntary Mntion,or &'c. "or 
ro the judicatory Faculty, or Soul z:(2) the © 

Soul perceiving that objec, . judging it ro be. 

good or evill, and accordingly guriuung, or a- 

voiding it 3 (3) the »Frumenzum Medratum, 

by which the Soul impreſſcth a morive-Facul- 

ty upon the Muſcles, and immediately. aQerh, 

toward the attainment of herend; =S (4) che 
Inftgymentum Immediatam; by which imme» 

diatcly the motion intended is executed or 

oncrnlng tho imking Chlaeedd 

_ Concerning the Exciting-Caule, or obje& z__. 3: 

and the ovimgary R—— 15, nor can be-no Tom Soi : 
diſputc:1t being moſt evident, that the Soul iy are the Medi- 
- the principle ot Motion, and thar iris excited e iftn- | 
thereunto by the good or-evill appearing in which'cheSout 
the obje. Bur,concerning the /nu#Frumentum moves the 
Mediatum, or that by which the Soul doth one 7 nc _ 
cauſe the Muſcles to move either. the whole x 
body, or ſome member of it, in orderto hex 
 embracing,or avoiding the obje&;zmany, eſpe- 

cially of late I% have ſcemed very much to 

doubt. To ſatisfie them, therefore, in. this 

. particular ; we ( with all the Ancients) con- 

ceive, that the Animal Spirits ſent from the 

brain,by the Nerves,into the Muſcles, axe the 
Immediate inſtrument of the Soul, whereby 

ſhe doth impreſs an aRuall motion upon the 

Muſcles : and to evince the probabilicy of this 
opinion,we offer theſe few, yer ( in our judg- 

ment wegney Reaſons. 

a) Voluntary. Motion being nothing, but che 74.257 
the willing tranſlation of the body of an Ani- of Figwe beth 
maLor ſome parr of it,out of one place, into a- * Me Muſcle 
nother 3 moved : 
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nother ;/it is neceſſary, the member moved 
ſhould meaſure the determinateſpace berwixc 
the Terminus 3 quo, and-the termemnus ad quem 5 
and confequehrly, that the proportion of the 
member moved, be anſwerable to the propor- 
tion of that intermediate ſpace: now fromchar 
; tieceſſaty proportion, there arifeth a change of 

Figure,as well in the member moved,as ia the 
uſcle moving (as we ſhall ere Jong demon-: 
firate by Principles Mathematical, in explanariz 
on and confirmation of the dodrine of our Ma- 
ſer Galen, in I. de motu Muſt uler, cap. 8.) but 
that Mutation of Figure in 'the external in- 
ſtrument, cannot arile immediately from the 
Soul it ſelf: which being Immaterial , can of 
her ſelf produce no ſuch effe&:and thereforciic 
muſt ariſe from ſomething more proporcio- 
nate to the immediate energy of the Soul;than 
either the groſsneſs of the member,or muſcles 
ordained ro' move it, will admit them to be ; 
which Something - can be no other, than the 
Animal Spirits, whoſe ſubtiliry makes chem ro 
approach-neerer to the nature of the Soul,and 
whoſe ſudden influx through the Nerves, 
into .the body of the Muſcle, cauſeth a ſwel- 
ling or diſtention, and ſoa contragion there- 
of, and conſequently a change of Figure in the 
member. 7 | | 
5- (2) Since every Inſtrument ought to be ac- , 

_ eee” commodate,as well tothe nature of the Agent 

wareny ? which is to ule it, as to theeffe& tobe produ- 

ced by the uſe of itz and that Yoluntary Moti- 
on is performed -as it were inan inſtant and 


. by 
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by a moſt ſwift and: ſpeedy Impulſe from the 
ſoul: ic followeth , thatberwixr the incorpo- 
real Agent, the ſoul., and thoſe corporeal in» 
ſtruments, the Muſcles, there muſt be ſome In- 
rermediate inſtrument; , ſuch as is capable of 
being ſo tranſmitred from the Brain , 1nto the 
Muſcles, with the greateſt. velocity .imagina- 
ble, and of ſetting them inſtantly a-work, ac-+ 
cording ro the determination and dircCtion of 
the ſoul. Now, no part of an Animal can be 
rhought capable of ſuch eaſic and expedite 
Motzlity, bur the ſpirits, which flow through 
the body in leſs than the twinckling of an eye: 
and therefore, we conclude, that They are the - 
Immediate inſtrument of the ſoul,in voluntary 
motion 3 according to the aſſertion of Galen (tx 
4. de locis affef cop. 6.) in theſe words z Eſt in 
cerebri yentriculisSpiritus, Anime primum AY 
mentum , quo & ſenſum & motum per untverſas 
corports partes Anima tranſmittt, Oc. VOTE 
- (3) As the Power or Faculty of Sceing doth 6. 
not reſide in the Eye , nor that of Hearing, in the conqueſt 
the Eare 3: 8c z but is imparted -to the organs wuccle, ove 
of fight, and hearing, from the ſoul,by the me- irs Anrage- . 
diation of Nerys and Spirits: ſolikewiſe is nor *t — * 
the Virtue Motive inherent in the Muſcles,but 
communicated tro them upon occaſion, from 
the ſame ſoul , and ſeems. to confiſt wholly in 
the quick. afflux of ſpirits, as that by which 
alone they are moved. Vhich Galen alſo doth 
not obſcurely intimate. (zz I. de mot, Meuſculor. 
cap. 8.) where he ſaithz/£quipollens muſculorurs 


' mots fit. quando neuter. tonum: Animalem habet 
| Bb ___auxibiaremy 
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auxikarem z non» equipoliens vero, cum alter ſolus 
domnatar: neceſſume #, at Unncat contyatieo 
; flaus muſculty gas ab Animals F aculiate-adjavar 


tar. For , what can be underftood by thes To- 
- pus Animolis, or Facaltas Amimalis ; uhicls it be 


7 . 
the ſwelling of 


each Muſcle, 
when it mo. 
ycth, 


the privation 
of motion ina 


the diſtenſion of rhe conquering maicieby A- 
nimal ſpirits, ſem frotn the back, at the.plca- 
ſureof che Sguly ' Pl 36 big, 
(4) Whar's the reaſon,that a muſcle is ne- 
ver moved , bur it becomes more hard- and 
ſwelling in the middle, than before (as is moſk 
evident in both the Maſſeter and Temporal 
Mufcles, when we chew our imear )unletsbe- 
cauſe it is then filled and diftended with agrea- 
rer gale of ſpirits, fſacd our of the ſtore-houle 
of the Brain > For, it ſeems more rea{onable, 
that this {welling in the body of the Muſcle is 
the Cauſe of its Contra&ion; than; an the 
contrary , tharthe Contra&tionſhould be the 
cauſe of the Swelling, as thoſe contend who 
would have the motion to be performed with- 
out the afflux of ſpirits, - 
(5) 1t aNerve be cut aſunder, - the Muſcle 
into which it was inferted , doth for everbe- 
come uncapable of motions and this,certainly, 


Muſcle, wbolefgr ng other reaſon , but becauſe the inter- 
Nerve is cut 


oft. 


 antothe Muſcles. 


courle ofthe ſpirits berwixt the brain and'thae 
particular Muſcle 'is wholly deſtroyed. $6 
that we may well conclude;that the Soul can- 
not cauſe voluntary motion, bur by the diſtri- 
bution of Aninetipiie, through the Nervs, 


The neceflity of Animalpirirs, as-che Some 


guedia 


| "the ſe of the Muſcles,” 
mediateTnſtrument of the foul , thas appcar- 
ings we'arenexr to ſpeculate the Condrtions 
requiſite -m the Immediate Inftrument-of the 
Motion itfelf: that ſo we may come to a clcar 
underſtanding both of the ftruure and diver- 
fity of the Muſcles, and ar length of the reafon 
of their moving the members , therhing at 
which our Scrutiny is chiefly levelled. _ 
As for the requiſite Corditions , therefore, of 
this laft Inſtrument, we obferve,  - 
(1) Thatin an organ of votuntary Motion 


fure and command ofthe foul. VVhich makes 
ir manifeſt, that a hard, inflexible, and bony 
{ubflance'ts moſt incompetent to an inſtrument 
of \metion 3 for' which reafon, perhaps, Galez 
adventured to affirme ,. that any part made 
hard and fiiffe by a thick Cicatrice , becomes 
unfir for _ v1 and = it _—_— _ a 

re. as being ſoft; rare; ſpongy, and flexible, 
oy diſtinguiſhed with des of Fibers; 
may moſtcafily and” readily adroit the Gale of 
ſpirits flowing'into its ſubſtance, and be by 
them filled or diſtended. Which ts the reaſon, 


. * Why the ſitbfſtance of the Muſcles-is forthe _ 
moft part Fleſby ; than which no part, is more ' 


ſoft, rare, flexible , and diftendible : as Gater 
hath obſerved (a 1. de uſu part.cap.13.) 

(2) Left rhe ny might flow into this 
fleſh, en en! fey open : 
teringly Srhete'onghr to be fuch peculiar veſ- 
fers 2: Condukts, rag being of or "_ 
| 2 the 


9. 
Hes | efpty, 1 vyhya Muſele 
is required ſuch # Conſtitution, as may render is compoſed 


irfic roreceive the Animal ſpirtts, ar the plea- for the moſt 
X part of #lcſb, 


ly or ar randome and fcar-'of 2 Nerve. 


10, 
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IT, 


Of Voluntary Motions 'or 
the brain or ſpinal marrow, quite home to the 
Fleſh, into which they are inſerted, may both 
carry the ſpirits thither , and preſerve them 
trom ſtraying or dif! rling by the way 3 and 
by which the Soul,orRegularing Faculty,prin- 
cipally reſiding in the brain,the original of the 
Nervs, may rule the members, as a Coach- 
man rules his horſes by the rains of his bridles; 
that we may uſe the ſame compariſon with 


* Galen, (1. de mot. muſculoy. cap, 1.). Now, the 


Nerrs being the only parts of the whole body 
thus qualified » Nature moſt wiſely inſerted 
one, or more of them, into each Muſcle. So 


+. that from this conſtitution of the Nervs, it ap- 


pears,that they make the ſecond Eſſential part 
of a Muſcle, Nay, according to ſtrid, truth, 
we may adventure to ſay ,- that the Fleſh and 
Nerveare the principal ingredients required 
tro compleat the eſſence of a Muſcle : becauſe 
there are ſome Muſcles(wz. thoſe of the Tem- 
ples, of the Forchcad, of the Eyes,of the.Blad+ 
der, of the Fundament, &c. Yin whoſe bodics 
are neither Tendons, nor Ligaments to” be 
found, bur only Nervs,and Fleſh diſtinguiſhed 
with various Fibres. 

(3)- Becauſe in ſome Members, by reaſon of 


Of a Ligement. their Gravity, there is a greater reſiſtence. to 


motion, than the Muſculous Fleſh (in reſpe& 
of its ſoftneſs, and tenderneſs ) is able to over- 
comes therefore ought there to be:an addition 
of Apmpih mag ; and tougher ſubſtance, which 
bring connected or united to the Fleſhof the 
Muſcle, may both corroborate the ſame, and 
| firmly 


| the Uſe of the Muſcles. | 

firmly conjoyn ieto the bones, ſo.as- to enable 
ir ro move the ponderous member , . rg whoſe 
bones it is faſtned, Now, this -Natufe fore- 
ſaw z when ſhe turniſhed ſome Muſcles with 


Ligaments, eſpecially ſuch as were ordainedto | | _, 
bear great ſtreſs; 11 moving che greater and 


more: weighty members... VVhich Ga/ez moſt 
elegantly -expreſſerh thus:; Ut enim ofſs,, | que 
dearticulantur , exaRte ſimul legarentur ac contrne- 
rentur, ve facile tn matibus Vehementioribus aſeſe 
abrumperentur 5 Ligamentums quoad maxime | po- 
tut, durum, atque ab tnjuriis vemotiſſemumi efficere 
oportwit : ut autem  ofſibus # Huſculis traftis 
prompte obſequeretur, molle rurſus eſſe oportuit, at« 

que ob id ipſum imbecillam. Arqui, forte quidem 


smbecillo, ac durum molls eft contrarium, Quenam 


z9ttar fuerit in bis Nature ſolertin, que corpus #n- 
Fn quod commoditatemutramque (ures pry eu 
ue ab 1njurits tutum eſſets ex ipſa Anatome diſcas, 
icet, &C. 12, dewſu part. cape 25: 
( 4.) Beſides the .contexion of the Muſcu- 
lous Fleſh tothe bone, ; by the! mediation ofa 
Ligament.,. there muſt be alſo ſomething to 
render ir prompt, caſy and-agile in its motionz 
ſo as,to anſwer the celerity of the influx of the 


Spirits, and to fulfill che command of rhe;Soul, : . 
as/ir were in- an inſtant. Which! Nature re+, 
fle&ing upon.,  ſuperadded. alſo a Tendon, or .. 


Chord, which in reſpe& both of its ſubrilicy, 
and of its tough:and ſtrong Comtexture ,--or 
ſubſtance , and- alſo. of urs connexion. to. the 
joynt ,' doth; make the morion morefacileand 
quick, than. otherwiſe. it,-conld poſſibly be z 

as 


Of a Tendon: 


— >> 


wy Of Poluntary Mation,or | 
ASappears: in the Muſcles 'of the Hands: and 
'Fectz/ &c. » TOI 261] 7 | ; 
- 1 (5YThar rheſe parts named , 42. rhe 
13. (Fleſh, Nerve, Ligament and Tendon, might 
nr: (nk beendangered by lying uncavered or co- 
tuſed-4:rherchore'' hath Nawre'cloarhed rhe 
whole Meſcte wirh at. Fav" ds cr Coat: 
which'.hat theſe 'two further Utes, that ir 
cauſerh the Mutcles that are contiguous, to 
ſlipup and down eaſily and withour enterica- 
rg each other'; and preſerves che ſpirits 1m» 
mitted into\ rh body of 9 > rr __ 
from rethrough,ordifperſing them+ 
ſabe uri Foe ' are apr wide; die in re- 
ipea po fubrlicy, and of the force of their 
wn GUINEA Is BU9K e | | 
14. (469 Andleſtly,: {ice this m_— vohun- 
and of Arteries tary Motion 13 to be continually fupplied with 
and vines. life, as being pars corporis y5vens 5 therefore is it 
rovided of Arteries and veins : thoſe to brin 

_ .- . tnrhie'vitat blood, »+bywhoſe irradiation) all 
_ «| partsofthemmſcloare madeparticipane of lifes 
and' theſe; to return rhe'blood to che Hearr, 

therein'ro receiveanew impreſſion of life. - 
15, = Now, fecingthatin the- whole body of an 
Thar a Muſclc Animat'; | theve tsno-orher part thar hath any 
is rhe /mme- che leaſh ricle>to rhis Defcripriony/ it is uride- 
Motion Vo- Biable;"thet a'Muſcle is the adzquate or pro- 
luncary, [wax and-immediate inſtrument of Motjon vo- 
rafy t'4tid may: conveniently be defined to 
bey HR00 of a9 24mal; exdowed' with life; com- 


poſed of Day hiod Pliſh," awd frequently alſo of 
8 Ligament ae Tendon comvered with amenbratit, 


aud 


ard fo framedia be the provime 


FFI And thgs much TRnIT the 


legend VV onday ome! bong cnN0\98 91710} 
.; A for the acxa Cooliderablerthe Piſſerences 
of the Muſcles z they are many's., 45s-being de- 
ſumed from their ſubſance, quancity, figure; 
{icuation, original, inſertion, Fibres, parts, Uſe 
and Ag&ion, 121181374 5 ©? ,219 
- ln reſpe&of their 'Sulbftarice » ſome Muſcles 


are y. compoſed of Fleſh, as the SphinRers, D 


and the Muſcles of the Tongue :' others arc 


| detfeoftbedlatb.o OO 


12265. 4 
ifferenges of 
Muſcles; in 
reſpe& of their 


moſtly Neruyogs and Membraxous, as the Fofſcid f,baance. 


lata abducing the legs &c. 


 Inreipet af Quantity, which cemprehends Quantity ; 


the 3 dimenſions of Longitude , Latitude, and - 


Profundity. Some are as the AMuſculus 
reflus of on Abdomen —_ Thylers Muſgje in 


the thigh : and others ſhort, as the: Muſcult Py» 


ramidales in che re of go Abdomen _ Gans 
are Broad , ast TE Tranſverſe Mul- 
cles of the Abdomen , the Latiſimus«lorſr, bre- 
chtum deprimens, 8c: others Narrow'y as the 


Mulcles oof the Fingers and Toes, Sc; Some - 
:Thick, as thetwo Yaſts, ar Hu 


Muſcles in the 
» as the Muſeu 
lus Gracilis bending the leg, &c. | 

In reſpodt of Frgure:, forme are Tre 


thigh ; others Thin and fle 


angular, Figure; 
ſome Square, ſome Pentagonal, ſome Pyramidel, 


ſome Roxnd, ſome Oblony » and'others of other * 


ſbapes3 as the Muſcles Deltasdes, Rhombuides, 
Scalenus, Trapez4us, &&C. 


-- Inrelation to their Setuateor:, ſome are Right; Situation ; 


ſome Obl:que;ſome 7rexfverſe (underſiand Rin 
reſpe& 


Origination + 


Inſertion; 


Pares 3 


Of Volaptary Motion, or 
reſpe& of rheir Fibres?) ſome Above, ſome: Be-- 
tow, ſome on the r5ght fide; ſome on the left, 
ſome before, and ſome behind. Where we may 
nore-in the general, thar oblique muſcles ſerve 
ro oblique motions, Right to exa& Flexion, or 
Extenſion; andſuch as are ſeared within, con- 
duce to'Flexion; and l{uch as are poſited with- | 
out, to Extenſion, eNOHDH, Jl 
--InireſpeRof their Oregrzals ſome ariſe from 
Bones, and that eirher from the Heads of them; 
as moſt of the greater Muſcles or a little be- 
.low, or from the Glexe, ſome ſinus or ſma]l hol- 
lowneſs in the bone : ſome only from oxe fin- 


- gle bone, ſome-from two or three + ſome'trom 


EC artilages or Griſtles, as the Myſcles proper to 
the Larynx: ſome from the Membrane enſhrou- 
ding the Tendons, as the Muſculiwvermiculares : 
and othersfrom other parts, as the SphinRers of 
the Bladder, and Fundament, - 

Their /nſertion confidered ; ſome are inſer- 
red into Bowes, ſome into Cartelages, as the Muſ- 
cles of the Eye-l:ds, and of the Larynx 5 others 
into'a Membrane , as the Muſcles moving the 
Eyes'y others into the $4ex, as thoſe of the Lips : 
ſorne ariling from divers parts ,: arc inſerted 
only into one z and on -the contrary, ſome ari- 


- fing only from one part, are terminated in 


many. a 

-- In reſpe& of their Ports ( by which we muſt 
now underſtand not only ſuch , whereunto as, 
chief ones every Muſcle is divided, but thoſe 


: alſo upon which iris ſeared)zthere are various 


differences. -The parts into which each Muſcle 
> | | is 


| the Hſe of the Muſcles... 195 
is commonly divided , are the Head, or Begin= 
ning ; the Belly, or Middles and the Tal , or 
Tendon. Moſt Maſcles have bur: one Heads 
yet ſome have two, others three : whence they 
are called Btictprtes, and Tricipttes, Moſt have 
bur one Belly, yet ſome are double-bellied, as 
the Muſcle Qurring the lower jaw, of the Bone 
Hyois, whence they are named Dzgaſtrici. The 
Tendons of ſome are broad and membranous 3 _ 
of others , round z of others, ſhort ; of others, 
long z of tome, perforated of others, intire 3 
of on ſingle 3 of others, multiplied. Some- 
times you (hall find many Muſcles ending in 
one and the ſame Tendon; as,in the Leg, the 
Gemells or Twin-Muſcles , and the Solares, arc 
united into one Chord. Laſtly, from the 
parts upon which they are ſeated, they ſome- 
times borrow their names, as the Crotaphite, 
or Temple-Muſcles 5 the Rachite, or Spenatt of 
the back ; the 1/ract, &c: | 

According tothe variety of their particular and A&ions. 
AFﬀtions , the Muſcles admit of a triple Differ- 
ence, Whereof the Fſt 1s, thar ſome are 
Congeneres, or Confederates , which both con- 
ſpire to one and the ſame motion; as when two 
arc Flexors, two Extenſors ; one poſleſſing the 
right, the other the left {de of the member: 
and others Azta ogy , Woich have motions 
contrary to thole of orhers; there being ſcarce 
any one Muſcle, which hath not its Contrary, 
or Opponent 3 as to every Flexor is oppoſed 
a Tonk ;"to every Elevator, a Deprceſlor ; to 
every AdduQtor, an AbduQaor 5 excepting only 


Cc. _ the 
1 


196 $9 : Of Voluntary Motron,or ' 
the t wo Sphin&ers, and'the Cremaſters. The 
Confederates ate geticrally equal in magnitude, 
number, and ſtrength : the Antagorefts not; bur 
different,according to the weight of the part to, 
be moved, and the vehemence of tite motion, 
Thus, the Muſcles bowing the Head, are only 
Two; while there are Twelve to lift ir up 3 
and rhofe that ſhut the lower jaw-bone with 
the upper, aremany , bur thoſe thar open it, 
are ottly two for the weight of heavy bodics 
doth facilitate their falling downe, The Se- 
' cond1s, 'thatſome Muſcles move only Them-*_ 
ſelves,as the two SphinQers : others ſomewiuar 
clſe beſides themſelves. Andithe Laſt reſpeA- 
ett the peculiar motions of particular Mul- 
cles ; whence ſome arecalled B:»ders, . fome 
Extenſors ; ſome Elevators, others D-preſſors 5 
{ome Adduftors, others 44duflors 3 lome Rota- 
tors, ſome Circumators, ſome Maſſeters or Ea- 
tcrs,ſome Cremaſiers or Hangers,fome Sphinfers 
or Conſtrigors, &c. And thus much concer- 
=_ the feveral Differences of the Muſcles. 
SE, AO Sto the Reaſon and Manner of their Mori- 
ſonot the mo- On (an Argument,as ſingularly dclightfull, ſo 
tionofrhe fingularly difficult ) foraſmuch as 'the Loco- 
notbcex- motion of the whole body, or any onemember 
plained, with- of it, being conſidered per ſe, mecrly as Motion, 
our having without refleQing upon the end of it, ſeems 
Mathematica! 0 be an cffe& purely Mathematicall, as well 
principles, becauſe it is a Commenſuration of the length 
of the ſpace berwixt the Terminus 4 quo, & ad 
quem , as becauſe it is a reſiſtence and over- 
powcring of Gravity: therefore ſhallwe lay 


\ down 


the iſe of the Muſcles, 
down ſome few Mathematical principles, of 
plain concernment intheexptication of it,ſuch 
as without which our diſquit#ioninto the'na. 


ture of Voluntary Motion vvould be obſcure 


and unſatisfaQory. 
Fundaments Geometrical, 


Propoſition, I. | 


97 


1s. 


| Principles Geo» 
metrical,of ne+ 
ccflary im- 


What are equal to the ſame, are equal alſo porrance to- 


among themſelyes : & 2 rontra, 


ward the un«+ 
derſtanding 


thereof, 


Propoſition, 2. 
All right lines drawn from the Center to 
the Circumterence, are equal. 


Propoſition, 3. 

-;Two right lines whatſoever,mutually-cut- 
ting each other, make, at the tertex, Angles c- 
qual among themſclves, 


Propoſition, 4. 
The ſquares of-equal1lines,are equal, 


Propoſition. 5. 

A right line, falling upon two rightlines 
- xquidiſtant, or parallels,makes equal Angles. 
Propoſitzon, 6. 

In Triangles, wherethe Angles are equal, 
the {fades allo arc cqual and proportional. 


Cc2 


Of Voluntary Motion, or 


| propoſition, 7. bo 
In a Triangle,where any one Angle is grea- 
rer;there che fide ſubrending that Angle,1s al- 
ſogreater, 


ropoſitton, $. 
In every TOM fac, rhe Complements 
of thoſe Parallelograms, that are about the 
Diameter,are equal among themſclves, 


Demonſiration, 

B* '| Suppoſe ABCD 
(rhe Parallelogram ; 
6] N|# -. | | AD, the Diameter 
| ._ -! or Dimetientzand the 
J - © |. |} ſupplements # B,and 
8 ' HC. We ſay, rhe 
P42 = ſupplement HB8. is 
JE; -> - + equal to the Supple- 
| , | | ment HC. becauſe 
———— - -* the Parallclogram 
hath for its Diameter AD : and therefore the 
Triangle A BD. is equal to the Triangle 4. 
C D. Again, becauſe 4 E GH. hath its diamc- 
ter A H, therefore the Triangle A GH. is e- 


qual tothe bewry, a E H, By theſameit 
d,th 


OS ——— 


15 demonſtrate t the Triangle H FD.is e- 


qual to the Triangle H 1D. ow, ſince the 
Triangle, A G H.1s equalto /D; and EHG, 
cqual ro/F D 7: it followes, that the ſupple- 
ment # B. is equal to HC, Which was to be 
demonſtrated, 


Pros 


- the #ſe of the Maſcles. 


| . propoſition, 9. . } 
If a ſireight Line be divided into: parts e- 
qual and unequal; rhe Parallelogram,thar is 
contained in the unequal ſegments . of the 
whole Line given,together with the ſquare of 
that which is between the ſegments, will be 
3 ny to. the ſquare deſcribed by the -half 
ine, . 


. Demonſtration, 
| ho 26 a LEE = G2 6... 
Y! k . . FY \ 
wa: = 
1 > : ; 
| . 
I. Bae: A OA 15 


Let the right line be A B, divided into e2 
ual parts,at the point Czand into unequal, art 
the point E, Let from the point A,to the pro 
ortion of the equal ſegment, ' be. made a 
quare ACGH ; and from the point E, on.ghe 
unequal ſegment, be drawn a parallel line 
EF ; and from the point A, the Diameter or 


' Dimetient A H 3 and a parallelogramE F_ BD. 
. We ſay, the \Parallelogram E D, with the 


ſquare F H, is equal to the ſquare 4 H:which 
is proved from the Antecedents. 


propoſition, 10. | 
To make a Square equal to aParallelogram 
given. | Ler 


of Voluntary Motron,oy | 
Let the Parallelogrambe4 B C D.To which 
to find a ſquare equal; draw a line from C to 
E, ro the proportion of G D' ; and divide 4 E 
imo equal parts into the point F. from whence 
"make a circle AG E;zand continue the line C D 
tothe point #, Ve ſay,the Line CH. is the 
roote/of the"! 'ſquare /.£ CY, which is in e- 
qual proportion-totheParalkclogram A BCD. 


Demonſiration. 


[INLWTs We ea Becauſe the 

JA | ”* Line A is di- 
"P91 EDD He vided into c- 
"7 qual parts at 
EE --: the pointF .and 
ET oe: | into unequal 
| HY - + = parts, at the 
WR: | . -point Czandrhe 


TAL 4 8-41 navy AFP 
; 6 | | conta in 


4 2 $9; 1; the: - unequal 
ſegments,: together with-the ſquare FC, is ec» 
qualto the ſquare FH; or F EF, the equal ſeg- 
pea; 7 areas ninth propoſition pre- 
cedent : it followes, that the Parallelogram 
A BCD. is equal to the ſquare /K HC, ac- 
— to' the 47, propoſition, 1.1:b, of Euchid. 
Which wasntended. FE: 
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the Uſe of the Muſcles. 
Fundaments. 4rchitefionicabout of R * 
Vitruvins, hb. LO,cap.s. TS? Principles Are 
——, of 
R the fam 
* Propoſition. cernment, 


. 1.In the Center all Gravity 'ceaſeth ; ſo 
that therein nothing. ts either Heavy or Light, 

2. The power of all Motion is varied, accor- * 
ding to the ration of the Center to the Cir- 
cumfcrence. 

3. By how much the more remote or clon- 
ged fromthe Center,any thing is; by ſo much 
the {wifter is 1t moved. | 

4. By how: much greater the Circumfe- 
rence of the Circle, ſo. much greater the 

Diameter, and ſo much ſwifter the Motion. 


: Demonſtration. 


Let .the 

_ CenterbeE. 

D from which 

AST TIO. under 3 the 
YON _ Diameter & 
F148 Xo 7 <= Merrie 


/ | : <'Þ weighe- be 
"+ pr —Fx ' placed at F. 
\ | "F <E- We ſay, this 


/ weight at F. 


pu ; 
EO doth not reſt 
by os 697 there, but 


G moveth to its 


| {+ Cancer 40 
wards C. Again, if the fame weight be elon- | 
ged, or removed to A 3 then by reaſon of its 
i LK) greater 


& Of Voluntary Motion, or 

| pou diſtance from E, and of the greater 
Zircles it will be moved towards its CentreC, 

with the greater velocity accordingly. 

=, - Bodies equal, and under the ſame Dia- 

meter, equally diſtant from the Centcr ; do 


cutt a perpendicular Line at right Angles. 


Demonſtration. 

In the former Scheme; let one body be at B, 
and another ar 4. upon the Diameter of the 
Circle, whoſe Center is E.and neither of them 
ſhall move,becauſe their Gravity is equall, in 
that proportion of the Diameter, and ſo ha- 
ſen to the Center E, with equal ſwiftneſs ; 
bur,becauſe they make equal Angles with the 
perpendicular D E, 

6.1f ro one of two equal bodies, placed un- 
der the ſame Diameter, and equally diſtant 
from the Center, any weight be ſuperadaed 3 
that, whoſe weight 1s increaſed, ſhall move 
more ſtrongly and make an-acute Angle with 
the perpendicular, or wholly obtain the place 
of the Center:as in the laſt Scheme, the weight 
A is encreaſed tothe magnitude G3 and there- 
fore it muit move the more ſtrongly 3 as is evi- 
dently concluded. 

And let theſe {uffice for the Fundamentals. - 


Tocome to their Concernment in the Motion 
of the Muſcles, we obſerve, that every Muſcle 
hath a twofald Motion, wz. one Natural, 
wherein the Fabers of the muſcle ſpontancouſly 
recontraQt themſelves , after they have been 
cxtcn- 


% 


the Kſe of the Muſcles. 


ginning of the Muſcle, according to the politi- 


extended, or reſtore themſelves to their native 
tenour 3 by Philoſopher named, the motion of 
Reſtitution, comtnon to all Texſile bodies : and 


203 
20, 


Thar ever 
_ hath 4 
ep org wofold Cont 
this is alwaycs from the end , towards the be- traQtion,viz. 


on of its Fibers : another, Az:maly wherein the. 


ſame Fibers are further ContraQed,by the for- 
cible and copious influx of Animal ſpirits, ar 


the command of the ſoul , in orderro the per- 
formance of ſome action intended, | 

That the Natural Contraction of a Muſcle, 
is not ſufficient to voluntary Motion , rhough 


Tha 
tural Gon- 


Natardland A- 
nimd!, 


2f7; 
tithe Na+ 


we allow. every muſcle tobe made upon the traction isnor 


ſretch, 7.e. in an extended poſition ; is manifeſt 
from hence, that berwixt each Muſcle and its 


the caule of 
Voluntary 
Motion; bur 


Antagoniſt , there is an equal power of natu- only the 


rally-moving themſelves roward their origi- 
nals 3 ſo that betwixt two Contrary. forces, 
the one drawing one way , the other the clean 
contrary , the member muſt be held immove- 
able; as appears in the $6. propels; Iedonetle 
xical. Neceſſary ir is, therefore, to: voluntary 
Motion,thart one Muſcle over-power the other, 
not by reaſon of its ſpontaneous or Natural 


* ContraQion , bur of 1ts impreſſe\l or Animals 


which depends upon the ſupply of ſpirits tranſ- 
mitted from the brain, by the Nerves into the 
Fibers of the ating muſcle, and ſo-diſtending. 
them, as to cauſe the whole Muſcle to ſhorten 
or contract it ſelf. And,that the power of An- 
ragoniſts is, as we affirme, naturally cqual; 
may be concluded from thence, that it one 
Muſcle be cut off , irs. Antogemis inſtantly 


drawes 


Animal. 


204 Of Voluntary Motzon,or 
drawes the member to its fide, which before 
was held inthe middle, and as it were:xquilt- 
bratedberwixt thern, © PAOb ooh 1 

ee Secondly , we obſerve; that inall Motion 
That in Mori there are two Terms to be acknowledged , the 
=". Shang pot one is the porut of Refi, or the Fundament, 1n 
Fix, 'the which the muſcle'is firmed or taſined, becauſe 
OR, all motion is ſaper' alrquo Qwuieſrente : the. other 
which is ſome. 19 11 parte MHobilt ,"' or inſertion of the muſcle, 
times more, from whence the Muſcle, by contraQuen, 
more drawes the member toward it telf 5 and this is 
the former, ſometimes leſs , foinerimes more remote from 
according wo rhe Center, or Point of reſt, according to the 
greater or leſs | ie : 
reſitence of 1E[S Or greater reliſtence of Gravity inthe mem- 
Gravity in ber to be moved, and according to the lets or 
mor naey greater vehemence required to the motion, 
vehemence of VVhich Nature ( whoſe Art is nat more admi- 
te Motion. Table in any thing, than in er proportioning 
the length of the inſertion of cach muſcle,from 
the Hypomochlion or point of Reſt, to the 
Gravity of the member ro be moved ) refpe&- 
ing; moſt ingeniouſly contrived a way to com- 
a the flender ſtrength of divers muſcles, 
inſerting chem ar great diſtance from the 
.entcr of their motion , or that point, about 
which the member is to be moved, For, fince 
( according to the 1. propoſit. Architeflonical ) 
* there jg no motion in the Center 5 we may caſily 
underſtand , why in many muſcles, ordained 
for ſtrong motions, the Texminus ſtabilis, or ori- 
inal, is more remote from the Terminus Mobr- 
15, or inſertion, than in-others framed for mo- 
tions leſs ſtrong z viz. thar by cven a ſmall 


force 


the iſe of the Muſcles, \" gov 
force', the mufcle'( which, confidered inits' 
proper bulk., orin any other poſition, would 

e inſufficient ro the effect defigned ) might 
elevate a great weight, as we ſee in the muſ- 
cles of the Hand , Arme, Thighs, and other 

arts. For this reaſon alſo is1r, thatin ſome 

ones we have centain prominences , of-Bur- 
tings forth in the end , called Epzphyſes, and 
Apophyſes , to which the muſcles are faſined. 
The truth of all which is evinced by the 2d azd 
3d propofit.Architeflontcal, . | 

Th ſe things being; thus firmly eſtabliſhed, 23. 
it appears an undeniable truth, that no 'moti- No Morion 
on can be made , without changing the Figure c<ange of ri. 
of the muſcle. Fur, ſince equal Angles ſub- gue, 
rend equal fides,by the 6th Geometrical Propoſiti- 

617 it tollowes neceſſarily, rhat in all motion, 
the Figure of the member moved, is changed, 

And, becauſe thechange of Figure doth de-  24- 
pend on the change of Angles; therefore muſt 742th if 
we admit a threefold Figure,as there are three peRive to the 
ſorts of Angles, viz. (1a right, in which 9*1ence of 
ncither of the two oppoſite muſcles a&erhz 
(2) an obtuſe, which being | app! than a right, . 
is conſequently ſubtended by a greater fide; 
and ( 3 ) an acute, which bcltig leſs, requires 
a leſs ſubtending line, Reap rempabigs: 

Now , foraſmuch as in the* Middle Figure, . 2e, 
no motion can be made, becauſe then borh rhe ape mpmge . 


oppoling Muſclesare equally extended? we the tw. 


LY 


are to demonſtrate, how:itis effedted in both zzrem Fi- 

the Extreams, * And this, certainly, is done, Rores 5 a_ 

when one of the ating Muſcles is filled or di- aroth. 
| | Dd 2 _ ended. 


3s + = 


Of Voluntary Motion, or 
ſtended by the Animal influx, more than irs 
Antagoniſt, whereupon the Figure of the Con- 
quering muſcle is changed 3 and the Angle of 
Ariicubiden is made more Acute , or lcfs, by 
that Contraction z and that ſegmenr,detraQed 
from the line, is in proportion to the ſpace 
comprehended. For Example. | 


Demonſtration, 


G ' Imagine the 
| Kt Brachium,or up- 
| | 
| * per halfe of the 
Es NE Arme, from the 
LE; \  - ſhoulder to the. 
SI iench elbow,tobeC A; 
E_——=f andthe Cubit,or 
eds __ lower half from 
the clbow to the 
WE hand, ro be AB: 
the Muſcle bending the Arme, tobeCF: and 
its Antagoniſt extending it, tobe CG : and 
the objeds to be apprehended by the hand, D, 
Now, we ſay , while thoſe twa,oppoſite Muſ- 
* clesGF. and CG. are equally contra&ed, the 
Appetite muſt fail of being ſotlebed, 7.e, the 
hand cannot be brought to lay hold on the ob- 
je& deſired z becauie the Figure or Angle of 
Articulation remains invariable. Bur, that 
the hand may be raiſed rothe objc&t, it is ne- 
ccſſary , that Angle ſhould be made more 
Acute , by contraGtion of the Muſcle CF. in 
proportion to the motion of the line BD : and 
_ becauſe 


T. TL 4 


. the Uſe of the Muſcles, Wh 
becauſe that Angle is leſs, therefore is the line 
{ubtending it al{o leſs, or ſhorter 3 according 

ro the 5th and 6th propoſir. Geometrical. And, 

ſince the Line E F; 1s in proportion tothe Line © 
D B: it followes thaxzdo much is to bedetra- 
cd from the length of the Maſcle: yer, we are | 
not to luppale » that rhisderraQed portion of 

the Muſcle 1s tobe whollycaſt away z in re- 

gard, then it would be uncapable of rhe like or 

= other m—_—_ ri gl ry em bein 

umpt up or filled with aguſt'of ſpirits, it 15 
incurvatd or made Convex by that diſten- | 
ſion; and that line, which before was.ſtreight, 
is now changed intoan Arch, and conſequent-- 
ly made ſhorter, ' 

Moreover , ſince there are 3 Dimenſions, \,., / 
Longitude, Latirude , and Profundity z and Thar a Maſ- 
that it is not any one, but all of theſe, that de-<!*, in con- | 
termine the Figure of a Muſcle 2: it followes, creaſed in L«- 
chat all Muſcles, while they are contracted, titude and Pro- 
are as much cncreaſed in Thickneſs and La-fnny: Fro” 

titude , as they are diminiſhed in Longitude. rs irs dimiau- 
Which may be naturally inferred from the 7199 #5 Teen 
importance of the 5. 7. 8. 9. and 10. propoll- graced. 
tious Geometrical z3 where a ſquare 1s found 
equalto a Parallelogram, | 


# 


of Anragoniſt- 


of its bulk; that it 


Of Voluntary Motion,or 
monſtration. 


De 


Let the Paral- 


-  lelogrambe 4 B 
JED. "repteſen- 
+ 1 ring the Muſcle 
' Biceps , of rhe 

' Armezas it is ex- 


rended 3 and a 


Square equal 


thereunto , 'B.E 


G6 F, repreſen- 


ting the fame 


Muſcle, as iris 


contracted. VWe 


ſay , rhat the 


Muſcle , 'in its 
ſecond Figure, 


- or Contra&ion , 


hath loft nothing - 


had in rhe firſt Figure, or 


Extenſion : bur , becauſe the Square of the 
muſcle, B£GF:; is equal ro. the Parallelo- 

ramme, A BC D :; therefoteir followes; that 
the ſuperfice of the niuſcke is the ſame',” and 
that the part GD. changed in its Laritude, is 
in proportion to the Line A D. which derer-, 


min's the Local motion. 


' RefleQing upon what hath been ſaid, we 


ſaondifcover, why each Muſcle generally hath ts 
Antagont#t; there being contrary motions to be 


pertormed ſucceſhvely by every member, and 


It 


the ſe. of the Muſcles. 

it being. 1 le, one and the ſame Ioftru- 
ment ſhould ſuffice to both. Now of theſe An-' 
tagonilty one doth bend ch member, b -, 
tracing it ſe}f 3, and the other by Pt Barra 
on doth extend it : and both extend each other 
ſucceſſively : that which is contrated, doth 
alwayes a&, and that which is extended, doth _ 
not a&t, but ſuffer, and 1s transferred withthe | © _ 
Bur here we are to except ſome Muſcles, 
which ſeem ſo ſufficient to the motion of the How Circular 
part into which they are inſerted,as to havero en 
need of Antagoniſts ; as all (rcalar. muſcles, ER: 
whoſe motion is caſily underſtood from the 
mathematical principles premiſed, . For, {ince 
a Circular muſcle hath circular Fibres, and 
that ail contraction is made ſecundum continu- 
ctatem linee, it followes ,, that ſuch muſcles 
ſhur the part to which they are aſhxed , by 
contracting themſclves toward their Center 3 
as may be obſerved in the Sphin&ers of the 
Bladder and Fundament, and inthe Round 
muſcle of the Eye-lids. . ; 
|  Onely it may be enquired, Why thole 2. 
Sphinfers have no Antagoniſts , as the Clauſer Whyrhe 
Palpebr arum ſeems to have , the Elevator open- PPhinders 
ing the eye-lids, as the Clawſor ſhuts them? ancagonits. 

hereof the Reaſon certainly is this,that both 
the Bladder and Fundament are not opened 
by muſcles,burt by the quancity of Excrements 
contained in them, which being preſſed or de- X 
truded downward by the Diaphragme and 
muſcles of the Abdomen , force open the 

SphinGers, 


. 
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29, 
Concluſion, 


Of Voluntary Motion, or 


Sphin&ers, by extending their Fibers from the 
entre to the Circumterences ſo thar to ſpeak 
ſtrialy, the excretion of the Urine, and of the 
Excrements of the belly, are not aftions 7mme- 
—_— voluntary , as the opening of the Eye- 
1ds Is. | 

And this is all we thought neceflary to be 
ſaid; cuncerning the Ulſe of the muſcles, in ge- 
neral,and concerning the admirable Geometry 
obſerved by Nature iin the Fabrique of them. 
Should we extend our diſcourle, to the ac- 


: commodation of theFigure and motion of each 


particylar muſcle in- the whole body, to the 
Gcometrical , and ArchiteQoriical principles 
premiſed 2: as we ſhould abuſe your Patience, 
ſo ſhould we diſparage your Capacity of ma- 
king uſe of the ſhe Clue for your guidance 
through the whole Labyrinth of Voluntary 
Motion, that we have pur into your hands for 
your more caſily entering into it, VVe ſhall 
conclude , therefore, with this due acknow- 
tedgment ; that the Omniſctent Creator hath 
made all things , as in the Greater World, ſo alſo in 
- er, May, in Number, Weight, and Mca- 
ure, : 
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Exercitation the Firſt. 


& Of Nutrition. = 


Art.1. Nutrition 44 Generation, one and the - 
ſame Alt of the Soul, or Virtue Formative, fol, x 
2. Aſwellin reſpeit of the Matrer , 4s of the OG 
ent : 
3. The Neceſſity of Nutrition , twofold, wiz, Pon 
mentation, ad Conſervation. 3 
4. T he vital Flame, the Efficient Canſe of the Con- 
ſe mpiion of the ſubſtance of the parts. 4 
5. T he Matcer thercby conſumed , not the ſolid ſ«b- 
ſta-.ce of the parts, but the Fluid, and chieflythe Blood 
anaSpirits, $ 
6. The Manner how they are conſumel, #« by conti- 
tinual Diſperfion. 
7. And, in what Quantity : 
8. The Efficient cauſe of their Renovation, what, 8 
9. Azd what the Material. 


10. Andthe Manner how they are renovated. Io 
11, A ConſeRary , of the twofold Expence of the 
Chyle, ibid, 


Ee 3 Exercita 10n 


"The Table. 
Exercitationthe Second,” | 
Of Chylification. 


Arr. 1, The Order.of the meat in the fomach, 11 
2. The poſture of the'ſFomach, in Concolt ion, tbid. 

3. The Didotarion of the meat, by an Acid Humor 
found in the ſtomach : I2 
4- Which cauſeth a certam Fermentation of the 
Chyle therein, 13 
| 5. All parts of the Aliment not chylified at once , bur 
ſucceſſively ; and the firſt chylified, firſt diſcharged into 
the Guts, I4 
6. The Time required to perfelt Chylification, vari- 
us, according to drvers reſpeits, ibid. 


——— 


Exercitatson the Third, 


Of the journey of the Chyle. 


Art. 1. The traduttion of the Chyle from the ſtomach 
and guts, into the common Receptacle , through the ve- 
nz Latex : 16 

2. Of which there are two Kinds ,one ariſing fromthe 
Guts , theother from the Glandules of the Abdomen, 
into which the former ſort exonerate themſelves, 17 

' 3. But none of euher kind tend ro the Liver, 19 
4+ T hat the Milk i» the paps, ts not made of Blood ; 
but of mere Chyle', brought thither by ſome peculiar 
veſſells : becauſe | ibid. 

5. There are no convenient conduits, by which blood 
ean be brought imo the paps, in ſufficient quantity: 20 

6, Blookhs net a fit, nor poſſuble Matter, for the Gene- 
ration of Milk : 21 
7. Milk 


The Table; 
7- Milk and Chyle agree in al their manifeſt Quali- 


ties ; and are reciprocally convertible, 24. 
8. That Chyle « imported into the wornb , in women 
with child. 25 


9. From the Auttority of Hippocrates ; avd 26 
Io Of Dr, wry, & | 28 
I 1. Azd frons the Sympathy berwixt the womb , and 
the paps. | 29 
12, A conjeftural deſcription of the Chyliferous veſ- 
ſels tending from the paps to the womb. 3k 


tm 
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Exercitation the Fourth. 


Of Sanguification. 


Art. 1. The moſt part of the Chyle «5s converted into 
Blood : | 32 
2. Not by an Organical, but Similary atop, 33 
3. Whoſe primary Efficient, is nor the Liver: 34 
4. Nor the veins ; 36 
b Fe Nor the Heart ; bat the Vital Spirit, re/iding i the 
00d, . As 
6. Which alone formeth the blood, in a Chicken, out F 
the Colliquamentum. | 40 
7. The Manner , how blood is firft generated in an 
yy » by that vital ſpire. | 2 
8. In what part of the Conception it is firſt generated, 
VIZ. in» the Chorion. 4+ 
.In the generation of blood , what are the Concur- 
cede Extrinſecal Canſerard what the Acceſiory Orga- 
nical, Co 
io. The converſion of the Colliquamentum 22 
blood, by the Heat and Motion of the vital Spirit ; illy- 
firated by ſundry analogous Experiments , 4nd Odſer- 
vations, 46 
i.,That 


: The Table. 


11. That the ſame Agent. 5/ which maketh- the fir(f 


blood in as Embryo, dath make i ver after in an Ani- 
mal during life, ' 48 


E xercitation the Fifth, 
Of the Ules of the Blood. 


Art. 1. Blood ; not the general Nouriſhment of the 
body : becauſe TW. 
2. The contrary opinion is ſubjelt to ſundry both inex- 
plicable difficulties , and irrecontilenble incongrui- 


ries : ibid, 
3. There are ſundry parts, into whoſe ſubſtance blood 
is not adm tted, 52 


4. Fat men gencrally have the leaſt b/ood, and _ 
the moſt, : 53 
5. Men periſhing by Famine, have their arteries and 
veins full of blood, = 54 
6. T he blood continneth red and florid , inthe habit of 
the body. 35 
7. Hippocrates cured a man of extream Leanneſs, 
on:y by profuſe phlebotomy, 5 ibid. 
. 8. Thebloodis obſerved to be leſsynAuous anrdglu- 
tinous ix the Arteries, that carry it to the parts, than in 


the veins, that return it from them, 56 
9. There 15 amanifeſt Diſſimilicude betwixe the blood, 
and ſundry parts of the body, ibid. 


10, 7 he progreſs of Natritiongis from Crudity to Fu- 
ſion and Volatility : not retrograde from Yolatility to 
Fixation ; and ſo the Aliment onght to be more prover 4 or 
fixed, than the parts to be nouriſhed, 57 

17. The olood\t ſelf is nouriſhed, and conſumes the 
ſubſtance of the ſolid parts : and there fore cannot be thetr 


nouriſhment, 15; o$ 
12. The 


=_ 


The Table: 


12, The Firſt Matter , of which the parts are mads, is 
not blood ; but 4 certain liquid juice, very ltkz the white 
of an Eog, | | 60 

13, Nevertheleſs,b:00d may be the nouriſhment of ſuch 
parts, whoſe ſubſtance cs moſtly Sanguineous : and what 
thoſe are. | . 61 

14. The Manner , how the Vital Heat is conſerved, 
and. the wital ſpirits cominually recruited , ex Sar- 


guine . ; GY 
_ 15.: The Reaſon of «he Mication ; or panting Motion 
of the blood, in the Arteries, | 64 


Exertitation the Sixth, © 


\.: Of che Motion of the Blood, its Conditi- 
ons and Cauſes, 


' 'Art. 1. The Method of the whole Chapter, - 66 
2. T hat the Motion of the Blood'ts Circular, ibid. 
3. From the vena Cayay into the right ventricle of th: 
Heart : 67 
4. From the right ventriele, by the vena arterioſa, in- 
to the Lungs, ibid. 
5. From the Lungs, through the Artetia venoſa, into 
the Left ventricle, | ibid. 
6, From the Left ventricle, into the Great Artery, 
and thence into the ſmaller arteries, 68 
7. From the ſmalleſk Arteries, throngh the ſubſtance 
of the Fleſh, into the ſmalleſt veins, ME ibid, 
8. How the New-made blood is circulated with the 
old, 69 | 
9. That more blood paſſeththrough the Heart, in an 
hour, than can be ſupplied fromthe C hbyle , in ſeveral 


dayes, ibid. 
10. The Neceſſity of this Circalation, inferred from 
three Conſiderations, viz. 70 
. 14. 7 ke 


The Table, - 
11 TheQuantity of6/o0d contained in the Heart, 


'2 its Diaſtole, | 71 

12 The Quantity expelled ont of it , in its Sy- 
ſtole. . ibid. 

. 134, The Number of P#lſes, in an hogr. 72 


It. That the Circulation is Univerſal, in all the Ar- 
reries and veins of the body, | 
"12. But, afier a peculiar manner ,, in an Infant un- 
born. | 75 
13. That this Motion of the blood is Continual : © 7 6 
14./chement :. _ 7 
I 5. Swift : LP | ibid. 
16, Of equal velocity i» the Arteries and Veins, 78 
17. The blood, not the Cauſe of its own Motion , in 
reſpebt of any Motive Faculty inhefent in it : 80 
18, Nor in reſpett of «ts Ebullition ; - ibid, 
I 9g. Nor of its RarefaQtion; ]. 81 
20. But of its Quantity diſtending the ventricles of 


the Heart. 83 
21. The b/ood not moved by Attraftion ; 384 
22. Nor by Ve&tion ; ibid. 


23. Butby Impullion of the Heqrt , endowed with a 

Pulſifick Faculty 3 if any ſuch may be admitted, ibid. 

24. T he Fabrique of the Heart, a remote Canſe of the 
Motion of the blood. 

' 25, The Motion of the Heart deſcribed, as conſiſting 

of two contrary motions , andaReſpite betwixt _ A 

ID1 
26, And the Fignre of it in each, $8 


87 
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E xerc:tation the Seventh. 


Of the Depuration of the Blood. 


Art. 1. The Genealogy of the Excrements in the 
blood . | 9g9L 
2. Exemplified in the Deſti/lation of Wine : 93 

3. The ſeveral ſorts of thoſe Exerements, and their 
Definirions, I 94 

4+ The Reaſon, why each particular Excrement 1s de- 
term. nately imported mto the part particularly compara- 
ted for its ſeparation : * ., 97 

'$. Not that it is ſo direfted by any Intelligence , or 
Diſtinguiſhing Faculty : 99 

6. Nor that it is Attra&ted by the like Excrement con- 
rained in thatpart; | ibid. 

7. But, that there is acertain peculiar Conformity 
of the Magnirude and Figure berwixtthe mnutepart- 
cles of this or that Excrementy and the pores of this or 


that part peculiarly conſtituted for the reception of it. 100 


8, Which js alſo the Cauſe of the ſeparation of parti- 


cular Excrements, in particular parts, IOL 
9. The Differences of Colatures , »ſed by Nature, 
in the (eparation of Humnrs in the body. TO2 
Io. The Reaſon and Manner of the ſeparation of the 
Serum,from the blood, in the Kidneys : Log. 
11. Of the Phlegmatique Excrement in the ſtomac 
and Guts: 105 
12, Of the Bilious Excremen's accompanying the 
Phlegmatique ſo far. 106 


13. Why the blood is not carried immediately out of the 
trunk of theVena port into that of the Vena Caya ; bur 
through the various meanders in the Liver. Io9 * 

I4. And, why it is tranſmitted through the Parenchy- 
ma of the Liver. ibid, 

I 5. Thatthe Parenchyma is the principal part of the 
whole Liver : i110 
F f | 16, And 


TheTable, | 
16. And a kind of Streyner; II, 


I'7. Whoſe particles ate contexed afcer 4 peculiar 
manner ; and:peres of CEVErS ſerts *- 14 riſpeR whereof 
3 


the Bile is therein ſeparated from the blood , Mechani- 
ally. *+.-:.5--; ibid, 
18. The {ume inferred from Four Conſiderables, viz, 
OA T2 
F The equal diſtribution of the capillary branches 

of all the veſſels of the Liver; . nt, 
The Pulſation of the vena portz within the Li. 
ver ; : 13 
g Py T he aſſiſtance of that pulſation, by the Hepatique 

erve. 


LI 
The Reſuſcitation of vitality in the blood , in _ 
branches of the vena Portz, within the Liver , and 
anew Fermentation thereof , previous ro the ſepa- 
VU rati or of the Bile, ibid, 
19. 7 he vario»s Manner of the Excretion of Excre- 
ments, afier they are ſeparated and colletted, 116 
20. 1 he particular Manner of the Excretion of the 
Bile : aud I17 

21, The mes es. a 
22, Paradox; that we have a certain Natural Feeling, 
wholly d:ſt.nft from the Ani-aal , and independent upon 
the Brain. | Ilg 


——— 


Exercitation the Etghth, 
Of Reſpiration, 


Art. 1. The Connexion of this diſcourſe to the prece- 
dent. | I26 
2. The Diſparity betwixt Reſpiration a»vd Pulſa- 
tion, both as ro their Times or periods , andas to thetr 
Uſes. bid, 
3. Reſpiration deſcribed, 130 
4+T he 
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4+ The Efficient Cauſe of Inſpiration , #s the Dilata- 
tion of the Breaſt, impelling the: ambient Aer into the 
Lungs, | ibid. 
5. 41d the Cauſe of Exſpiration, # only the [pontan:= 
015 Contrattion of the breaſt, | I 32 
6. The Dilatation of the Cheſt and Lungs, not from 
as Motive Faculty tongenial to the Lungs : I33 
Te Nor from the impulſe of the blood owt of the 
Heart, intothe Lungs: | 134 
8. Nor from the motion of the Muſcles of the Tho - 
. I 
9. But, from the Diaphragme , moved by a con —_ 
Faculty, 1did, 
Io. Tet the Intercoltal avd. Petoral Mnſcles, are 
allowed to conſpire with the Diaphragme, in reſpiration, 
violent and atbitrary, T 37 
11, The Final Cauſe of Reſpiration, not the Refrige- 
ration of the Heart, or Vital Flame , but,the ſabtiliation 
of the blood, which by the adm tion of Aer , is made 


the more convenient fewel of the vital Lamp, and matter 


ra 


of the ſpirits, ; 138 
12, The ſame exemplified in the accenſion of flame in 
- wood, by Aer blown out of Bellows : and 39 


13. inferred from the ſtrulture of the Lungs, 140 
I 4+ T he Uſe of Expiration. _ I41 
15. A Problem , of the reſprration of the Foetus i» 
the mother*s womb. | 142 
16, The motion of the Brain, not dependent upon Reſ- 
piration, but upon the Pulſarion of the Arceries. 145 
7, The Secondary Uſes of Reſpiration. I47 


Ff 2 E xer - 


& 
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E xercitation the Ninth, 


Of the LympheduQs, 


Art. 1, The Lymphedudts a new and excellent in. 
vention, I49 
2. To whom the honoxy of their diſcovery is tobe a fl 


cribed, ibid, 
3. T heir Deſcription. 150 
4+ ha JE 4 IS 
5: Origimatimn ibid, 
6.1 nſertion, ibid, 
7. Sit 1ation aud Progreſs, I52 
8, Liquor, deduced partly from the Arteries,and 153 
9. pa iy fromthe Nerves, ' I54 
10. The U [es of that Liquor, E<--4 55 


__ - 


E xercitation the Tenth. 


Of the Diſtribution of the Nouriſhment 
rh-ough the Nerves, 


Art. 1. That the Nerves are veſſells carrying the Nu- 
tritive juice to the parts ; argued «156 

2. From the Atrophy or decay of Nutrition in parts * 
affefted withihe Pa'ſy, and whoſe Nerves have _ 
wounded, 57 

3. From the beneficial tſe of Cephalique "PN 
in Conſumptions f. om ulcerated Lungs, ibid, 

4. From the F arneſs of men endowed with large, mw 
and ſp»n gy Nerves, 

5.F,»mtihe roſcid Humor exſtilling from ans I 
the joyrts and ſinewes, ibid. 

6. From the Material principle of wenns and Serge 
' phulons 


7 
_ 


phulous Tumors. 
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FAA 044 608 159 

7. From the Matter of the ſeed, and the manner hr 

p eparation in the.Teſticles, . ibid. 

8. From the Glutinous matter iſſuing from broken 

Bones, and cementing them together aga;n, 162 

9: From the Unequal Nutrition of ſore parts in the 

Rickers. 163 

10, Three grand Difficulties rrowbling this ops- 
nion, I6 


4 
1. Solution of theFirſt,aſſerting the poſſibility of the 


flux of the Nutritive juice , through the Nerves, not- 


withſtanding no manifeſt Hollowneſs be diſcernable in 
them, | ibid. 

12, Solution of the Second, yeelding the Reaſon,why 
0 ſwelling ariſeth in a Nerve, when bound with a liga- 
tureyin a living Amma/, 168 

13. Solution of che Thirdyſhewing the Reaſon why the 
Nutrirrve juice ts not found in the Nerves of dead bodies 
diſſetted, | I 69 


. * 


1 4. Woat #& the Principium Elaborationis of ie 


 Nminrnive juice; viz, the Glandules of the Meſentery, 


of the Loins, and the Thymus. 1bid. 

15.7hat the Principram Diſpenſationis ; viz, zhe 
Brain, and Spinal Marrow. I74 

16. What the Veſſells importing the ſame into the 
Bra'n and ſpinal Marrow viz. the Nerves, and particu 
larly thoſe of the Sixth Conjugation. of the Bram, 175 

17. What the Motion of the ſame inthe Nerves; vit, 
not continualyzor vehement : but by intervalls, ſlow and 
gentle; to the Brain, in ſleep,and from it to the membery , 
afcer ſleep. | 176 
18. What the Cauſes of that Motions viz. the motions 
of the Diaphragme, of che Braiv , andof the Nerves 
themſelves, 178 


P 
o 
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E xercttation the Eleventh. 


Of Voluntary Motion. 
Att. 1, The Inference avd Method of this Diſ- 
conr ſe, I 82 
2. Requiſitero Voluntary Motion : ibid, 


3- 7 hat the Animal ſpirits are the Immediate 1»/fru- 
ments, by which the ſoul moveth the Muſcles, argued 
from, 193 
4. the Mutation of Figure both in the Muſele and 
Member moved : ibid, 

5. the Quickneſs of voluntary Monon : 134 

6. the Conqueſt of the atting Muſcle, over its Anta- 


gomft : Th 187 
7. the ſwelling of each Muſcle,when it wovetF 188 
8. 47d the privation of motion in a Muſcle , whoſe 

Nerve # cut of, ibid. 
9:Why a Muſcle ts compoſed for vhe moſt part of 

Fleſh; | 189 


Io, Of a Nerve; ibid, 
11. Of a Ligament ; " Igo 
12, Ofa Tendon ; I9L 
13, Of a Membrane inveſting it ; I92 
T4. Andof Arteries and veins. ibid, 
I5. That a Muſcle is the Immediate Inſtrument of 
voluntary Motion, ibid, 


16, Differences of Auſcles in reſpett of their (1) 
Subſtance,(2) Quantity, ( 3 ) Figure, (4) Sicuation, 
(5) Origination, ( 6) Inſertion, (7 ) Parts, and('8) 

ONS. . I93 

17. That the Reaſon of the Motion of the Muſcles, 
cannot be explained, without having recourſe to Mathe- 
matical Principles, I96 

18. Principles Geometrical, of neceſſary importance 
to the underſtanding thereof, 
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19. Principles Archite&onical, of the ſame Concerne 
ment, 201 
20. That every Muſcle hath a twofold Contration, 
viz, Natural ad Animal. 203 
21. That the Natura! Contraftion is notthe C _ of 
voluntary Motion ; but the Animal, ibid, 
22. 7 hat in Motion are two Terms, 'the one Fixt, the 
other Moveablegthe 12ſt of which is more or leſs, removed 
from the Former , according to the greater or leſs reſiſt- 
ence of Gravity in the member to be moved, and the ve- 
hemence of the Motion, 204 
23, No Motion without Change of Figure, aog 
24. which is Threefold, reſpettrve to the difference of 


Angles. : ibid, 
25. All Motion is made in one of the two Extreme : 
Figures: and how, demonſtrated, ibid, 


26. That a Muſcle, in Contra:tion , 1s increaſed in 
Latitude and Profundity , iz : 3 to its diminu- 
tion 18 Longitude » demonſtrated. 207 

27, The Neceſſity of Antagoniſts Muſcles. 208 

28, How Circular Muſcles are Contratied, 209 

29,hy the Sphin&ers have no Antagoniſts, ibid. 
Jo. Concluſion, 210 


